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VEGETATION  TREATMENT  ON  BLM  LANDS 
IN  13  WESTERN  STATES 

(    )  Draft  (X)  Final 

U.S.  Department  of  the  Interior 
Bureau  of  Land  Management 

Abstract 

This  Final  Environmental  Impact  Statement  (FEIS)  assesses  the  environmental 
consequences  of  Federal  approval  of  implementing  a  vegetation  treatment 
program  to  manage  a  variety  of  vegetation  species  on  public  land  in  the 
Western  United  States.  The  program  would  apply  to  BLM-administered  public 
lands  in  the  13  contiguous  Western  States  of  Arizona,  Colorado,  Idaho, 
Montana,  Nevada,  New  Mexico,  North  Dakota,  Oklahoma,  eastern  Oregon, 
South  Dakota,  Utah,  Washington,  and  Wyoming. 

Based  on  the  issues  and  concerns  within  the  study  area  identified  during  the 
public  scoping  process  and  internal  review,  this  BIS  focuses  analysis  in  the 
following  areas: 

•  How  each  vegetation  treatment  method  affects  vegetation  on  a  regional 
basis 

•  How  each  method  affects  fish  and  wildlife  and  their  habitats 

•  How  mechanical  treatments  and  prescribed  burning  affect  soils 

•  How  all  natural  resources  may  be  affected  positively  as  well  as  negatively 

•  How  herbicides  and  prescribed  burning  affect  human  health  and  safety 

The  FEIS  analyzes  direct,  indirect,  and  cumulative  impacts  to  various 
resources  from  the  proposed  vegetation  treatment  project  and  alternatives.  It 
incorporates,  and  in  some  places  modifies,  analysis  for  the  Draft  EIS.  In 
addition,  it  makes  factual  corrections  from  the  draft  document,  responds  to 
public  comments  or  explains  why  comments  do  not  warrant  further  agency 
response.  This  FEIS  is  not  a  decision  document.  Records  of  Decisions  will  be 
provided  for  each  state  after  the  final  EIS  is  distributed. 

EIS  Contact 

Comments  on  this  EIS  should  be  directed  to: 

Wyoming  State  Director 
Bureau  of  Land  Management 
c/o  Jim  Melton,  Team  Leader 
1701  East  "E"  Street 
Casper,  Wyoming  82601 

Date  EIS  Made  Available  to  EPA  and  the  Public 
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EXECUTIVE  SUMMARY 


This  final  environmental  impact  statement  (FEIS) 
describes  and  analyzes  the  impacts  of  a  program  the 
U.S.  Department  of  the  Interior,  Bureau  of  Land  Man- 
agement (BLM),proposestoimplementto  treat  vege- 
tation on  public  lands  in  13  Western  States— Ariz- 
ona, Colorado,  Idaho,  Montana,  Nevada,  New 
Mexico,  North  Dakota,  Oklahoma,  eastern  Oregon, 
South  Dakota,  Utah,  Washington,  and  Wyoming. 
The  impacts  of  BLM's  program  to  manage  vegeta- 
tion in  California  and  western  Oregon  have  been  cov- 
ered in  separate  EIS  documents  and  therefore  will 
not  be  analyzed  here.  The  impacts  of  BLM's  program 
to  manage  noxious  weeds  in  the  states  of  Washing- 
ton, Oregon,  Idaho,  Montana  and  Wyoming  have 
been  covered  in  a  separate  EIS  document.  See  Ap- 
pendix 1-2  (1  thru  3)  taken  from  the  USDI-BLM,  1985 
"Northwest  Area  Noxious  Weed  Control  Program, 
final  environmental  impact  statement."  The  list  of 
noxious  weed  species  that  are  being  treated  or  might 
be  treated  is  also  in  that  document.  The  program  is 
required  to  fulfill  BLM's  legal  mandate,  particularly 
the  Federal  Land  Policy  and  Management  Act  of 
1976,  to  manage  public  lands  and  their  resources. 

The  vegetation  treatment  methods  described  in 
this  final  EIS  include  manual,  mechanical,  biologi- 
cal, prescribed  burning,  and  chemical.  Manual 
methods  involve  using  hand  or  powertools;  mechan- 
ical methods,  heavy  equipment,  such  as  bulldozers; 
biological  methods,  plant-eating  organisms,  such  as 
goats  and  insects;  prescribed  burning,  controlled 
fire;  and  chemical  methods  (herbicides)  to  treat  vege- 
tation. Treatments  would  be  made  on  selected  sites 
to  cut  back  or  eliminate  some  part  of  the  existing 
plant  community  or  to  eliminate  selected  plants. 
Treating  vegetation  is  necessary  to  develop  or 
restore  a  desired  plant  community,  create  biological 
diversity,  increase  forage  or  cover  for  animals,  pro- 
tect buildings  and  other  facilities,  manage  fuels  to 
reduce  wildfire  hazard,  manage  vegetation  commu- 
nity structure,  rejuvenate  decadent  vegetation, 
enhance  forage/browse  quality,  or  remove  noxious 
weeds  or  poisonous  plants.  The  areas  that  would  be 
treated  include  rangelands,  public  domain  forest 
lands,  oil  and  gas  sites,  rights-of-way,  and  recre- 
ation and  cultural  sites. 

In  accordance  with  the  National  Environmental 
Policy  Act  (NEPA),  this  programmatic  final  EIS  iden- 
tifies impacts  on  the  human  environment  by  ana- 
lyzing potential  impacts  of  each  vegetation  treat- 
ment method  and  then,  of  vegetation  treatment 
program  alternatives,  including  the  proposed  pro- 
gram, that  combine  several  methods. 


PUBLIC  PARTICIPATION 

A  primary  consideration  in  developing  the  scope 
of  this  EIS  was  to  determine  which  issues  concern 
the  public.  When  the  decision  was  made  to  complete 
this  vegetation  treatment  EIS,  a  public  participation 
and  coordination  plan  was  developed  to  solicit  pub- 
lic comments.  A  Notice  of  Intent  was  published  in 
July  1988  describing  the  proposed  program  and  so- 
liciting comments  in  writing  and  through  a  number 
of  public  scoping  meetings.  Public  participation  is 
continuing  as  this  FEIS  undergoes  public  review  and 
comment. 

Many  members  of  the  public  supported  the  pro- 
posed treatment  program  and  recommended  certain 
methods  for  specific  target  vegetation.  Others  were 
concerned  about  possible  health  effects  or  environ- 
mental damage  from  using  herbicides  and  pre- 
scribed fire  and  about  adverse  effects  from  altering 
ecological  systems  in  general.  Because  of  the  con- 
cern about  using  chemical  herbicides  and  pre- 
scribed fire,  particularly  in  terms  of  human  health 
risk,  those  methods  are  given  the  greatest  emphasis 
in  the  analysis.  Separate  detailed  risk  assessments, 
done  on  herbicides  and  on  prescribed  fire  effects, 
are  included  as  appendixes  to  this  EIS.  Emphasis  is 
also  given  to  potential  program  impacts  on  impor- 
tant vegetation  communities  of  the  West. 


AFFECTED  ENVIRONMENT 

Methods  and  alternative  programs  are  analyzed 
for  potential  impacts  on  14  resource  categories  of 
the  13  Western  States:  vegetation,  climate  and  air 
quality,  geology  and  topography,  soils,  aquatic 
resources,  fish  and  wildlife,  cultural  resources,  rec- 
reation and  visual  resources,  livestock,  wild  horses 
and  burros,  special  status  species,  wilderness  and 
special  areas,  human  health  and  safety,  and  social 
and  economic  resources.  Because  impacts  on  many 
of  these  resources  are  likely  to  vary  with  the  domi- 
nant type  of  vegetation  on  and  near  the  treated  sites, 
they  are  discussed  where  they  apply  in  each  of  eight 
vegetation  analysis  regions  of  the  Western  States: 
sagebrush,  desert  shrub,  southwestern  shrub- 
steppe,  chaparral-mountain  shrub,  pinyon-juniper, 
plains  grassland,  mountain/plateau  grassland,  and 
coniferous/deciduous  forest. 
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EIS  ORGANIZATION 

Chapter  1  of  this  final  EIS  discusses  the  purpose 
and  need  for  the  proposed  action,  describes  the 
methods  of  vegetation  treatment  and  alternative  pro- 
grams, and  summarizes  the  impacts  of  the  pro- 
grams. Appendixes  C  and  E  (Section  E-2)  give  more 
detail  about  the  treatment  methods.  Chapter  2  de- 
scribes the  14  categories  of  resources  in  the  EIS  area 
that  may  be  affected  by  the  alternative  programs; 
Chapter  3  discusses  the  impacts  of  the  methods 
(Chapter  3,  Section  1)  and  alternative  programs 
(Chapters,  Section  2).  Chapter  4  describes  the  pub- 
lic's participation  in  the  preparation  of  the  EIS  and 
Chapter  5  lists  the  EIS  preparers  and  reviewers.  Ap- 
pendixes D  and  E  present  the  detailed  risk  assess- 
ments on  prescri  bed  burningand  herbicides,  respec- 
tively. 


ALTERNATIVES 

Based  on  the  concerns  identified  in  scoping,  the 
EIS  analyzes  the  impacts  of  five  alternative  vegeta- 
tion treatment  programs  (Table  ES-1)  that  combine 
the  various  methods  of  treating  vegetation.  Alterna- 
tive 1,  the  proposed  action,  which  allows  use  of  all 


available  treatment  methods— manual,  mechanical, 
biological,  prescribed  burning,  and  chemical— to 
treat  up  to  372,000  acres  of  public  lands  annually, 
is  the  preferred  alternative. 

Alternatives  2,  3,  and  4,  respectively,  limit  herbi- 
cides to  ground  application,  eliminate  herbicide  use, 
and  prohibit  prescribed  fire.  The  acreages  proposed 
for  treatment  under  Alternatives  2,  3,  and  4  are  less 
than  those  under  the  preferred  alternative  because 
the  terrain  or  other  factors  on  some  sites  limit  treat- 
ment to  certain  methods.  Alternative  5,  the  No 
Action  Alternative,  continues  BLM's  existing  level  of 
vegetation  management. 

Because  the  proposed  program  covers  such  a 
wide  and  diverse  area  of  the  country,  the  FEIS  does 
not  analyze  impacts  on  any  specific  site  or  group  of 
sites.  Instead,  the  FEIS  provides  an  overview  of  the 
possible  impacts  of  the  different  vegetation  treat- 
ment methods  and  their  combined  use  in  the  alter- 
native programs,  based  on  broad  regional  character- 
istics of  the  13  Western  States.  Site-specific 
analyses  tiered  to  this  EIS  will  be  done  at  the  local 
level. 

Implementing  the  selected  treatment  program 
would  involve  coordination  with  State  and  county 
agencies,  public  land  lessees,  and  adjoining  land- 
owners to  accomplish  a  vegetation  treatment  and  to 
ensure  that  adequate  safety  measures  are  followed. 


Table  ES-1 

Estimated  Annual  Average  Acreage  (In  Thousands)  by  Treatment 
Method  for  Each  BLM  Vegetation  Treatment  Alternative 


Method 

Arternative  1 

Alternative  2 

Alternative  3 

Alternative  4 

Alternative  5 

Manual 
Mechanical 
Biological 
Prescribed 

14.1 
58.1 
60.2 

14.2 
71.2 
60.1 

13.9 
74.2 
60.2 

13.7 
69.2 
60.2 

12.8 
41.9 
57.6 

Burning 
Chemical 

97.8 
141.5 

132.3 
45.2 

136.4 
0 

0 
175.5 

92.7 
37.5 

Total  Acres 

371.7 

323.0 

284.7 

318.6 

242.5 

Note:  Several  factors  may  cause  a  reduction  or  increase  in  acreage  in  any  given  year, 
such  as  available  funds,  other  w^orkloads,  revised  land  use  planning,  Threatened  and 
Endangered  species  conflicts,  cultural  and  visual  resources  and  management  concerns. 
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Alternative  1:  The  Proposed  Action 

Under  the  proposed  action,  all  vegetation  treat- 
ment methods  would  be  available  for  use,  to  treat 
an  estimated  average  372,000  acres  of  public  lands 
annually  in  the  13  States.  This  alternative  is  pre- 
ferred because  it  gives  BLM  the  greatest  flexibility 
in  specifying  site  treatments  using  the  most  effective 
and  economical  method  available.  The  estimated 
average  of  372,000  acres  to  be  treated  under  the  pro- 
posed action  conforms  to  land  use  plan  objectives 
and  budget  capabilities  on  public  lands.  Chemicals 
and  prescribed  burning  would  be  used  on  most  (64 
percent)  of  the  proposed  treated  acreage  in  this  pro- 
gram. All  safety  requirements  and  project  design  fea- 
tures would  be  followed  in  accordance  with  BLM  pol- 
icy and  Environmental  Protection  Agency  (EPA) 
registration  restrictions,  as  they  would  underall  alter- 
natives. 


Alternative  2:  No  Aerial  Application 
of  Herbicides 


of  burning  on  ecological  systems.  To  compensate 
in  part  for  the  loss  of  fire  as  a  tool,  this  alternative 
would  have  the  highest  annual  average  acreage 
(175,000)  treated  chemically,  with  biological  being 
60,000  acres.  Herbicides  would  be  applied  aerially 
on  141,000  acres,  and  ground  application  methods 
would  be  used  on  35,000  acres.  Manual  methods 
would  be  used  to  treat  14,000  acres,  and  mechanical 
methods  would  be  used  to  treat  69,000  acres.  The 
average  estimated  treated  acreage  would  be  318,000 
acres. 


Alternative  5:  No  Action  (Continue 
Current  IVIanagement) 

Under  this  alternative  BLM  would  continue  using 
the  existing  vegetation  treatment  program.  An  esti- 
mated average  of  243,000  acres  would  be  treated  an- 
nually using  manual,  mechanical,  biological,  pre- 
scribed burning,  and  chemical  methods.  Approx- 
imately 62  percent  would  continue  to  be  treated 
using  prescribed  burning  and  biological  methods. 


This  alternative  would  treat  fewer  acres  (estimated 
average  323,000)  because  it  would  eliminate  aerial 
herbicide  application  because  of  concerns  about 
public  health  and  potential  damage  to  aquatic  eco- 
systems from  offsite  chemical  drift.  Ground  meth- 
ods of  herbicide  application  would  be  used  for 
45,000  acres.  Manual  and  mechanical  methods 
would  be  used  on  14,000  and  71,000  acres,  respec- 
tively. Theacreagefor  biological  treatment  would  de- 
crease slightly  from  Alternative  1  at  60,000  acres, 
while  prescribed  burning  would  increase  to  132,000 
acres. 


Alternative  3:  No  Use  of  Herbicides 

Because  of  public  health  and  worker  safety  con- 
cerns and  a  general  concern  about  pesticides  in  the 
environment,  no  herbicides  would  be  used  under 
this  alternative.  This  alternative  would  have  the  high- 
est acreages  specified  for  mechanical  (74,000  acres) 
and  prescribed  burning  (136,000  acres)  treatments 
of  any  of  the  alternatives,  but  the  overall  treated  acre- 
age would  be  lower  than  Alternatives  1  or  2,  with  an 
estimated  average  of  285,000  acres  treated. 


Alternative  4:  No  Use  of  Prescribed 
Burning 

Under  this  alternative,  prescribed  burning  would 
not  be  permitted  because  of  concerns  about  the 
effects  of  smol<e  on  human  health  and  the  effects 


METHODS  OF  ANALYSIS 

Impacts  In  this  final  EIS  were  evaluated  by  an  inter- 
disciplinary team  of  BLM  and  contract  scientists  that 
included  experts  in  vegetation  ecology  in  the 
Western  States  and  in  the  human  health  and  environ- 
mental effects  of  pesticides.  Available  studies  on  the 
effects  of  different  treatment  methods  on  western 
plant  communities  were  researched  and  summa- 
rized and  conclusions  about  program  impacts  were 
drawn  from  that  body  of  scientific  literature.  The 
analysis  of  effects  in  the  EIS  is,  in  general,  qualita- 
tive, but  where  impacts  could  be  quantified,  such  as 
in  the  areas  of  human  health  and  impacts  of  herbi- 
cides on  wildlife,  a  quantitative  risk  assessment  was 
done. 

The  herbicide  risk  assessment  evaluated  human 
and  wildlife  exposures  and  potential  risks  from  using 
19  different  herbicides  and  two  additives.  However, 
after  impact  and  risk  assessment  analyses,  17  are 
proposed  for  use  in  the  vegetation  treatment  pro- 
gram. BLM  has  reexamined  the  risk  assessment  and 
examined  additional  data  for  amitrole.  BLM  has 
determined  that  amitrole  is  no  longer  considered  for 
proposed  use  in  this  document.  Amitrole  will  be 
deleted  in  the  Record  of  Decision.  Since  drafting  this 
document,  producers  are  no  longer  manufacturing 
dalapon  formulations  registered  for  proposed  use. 
Therefore,  dalapon  is  no  longer  considered  for  use. 
However,  information  on  all  19  herbicides  is 
included  throughout  the  document. 
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Human  health  effects  evaluated  included  general 
systemic  effects,  effects  on  reproduction,  cancer, 
heritable  mutations,  and  effects  on  the  nervous  and 
immune  systems.  For  the  estimation  of  worker  and 
public  exposures  from  aerial  and  ground  applica- 
tions, both  a  typical  and  maximum  likely  rate  of  her- 
bicide application  was  used  for  each  type  of  pro- 
gram area  application  (for  example,  rangeland, 
right-of-way).  The  actual  rate  of  herbicide  applica- 
tion on  a  particular  site  is  expected  to  be  lower  than 
the  maximum  rate  used  in  the  analysis  and  will 
depend  on  target  vegetation  species,  time  of  year, 
application  equipment,  and  herbicide  formulation. 

Herbicide  formulations  (Appendix  M)  may  also 
contain  one  or  more  inert  ingredients  that  may  pre- 
sent health  risks.  BLM  has  determined  that  no  formu- 
lation would  be  used  in  the  program  if  it  contains 
inert  ingredients  on  EPA's  List  1  (inerts  of  toxicolog- 
ical  concern)  or  List  2  (inerts  of  high  priority  for  test- 
ing), with  the  exception  of  petroleum  distillate  car- 
riers, kerosene  and  diesel  oil  (their  risks  are 
evaluated  in  this  analysis).  However,  if  there  is  no 
product  available  that  does  not  contain  inert  ingre- 
dients on  EPA  1  or  2,  then  an  herbicide  product  that 
does  contain  inert  ingredients  identified  on  EPA  List 
1  or  2  may  be  considered  for  use,  with  the  under- 
standing that  the  risk  will  be  evaluated  before  treat- 
ment. 


Environmental  Consequences 


Vegetation 

Vegetation  treatments  would  benefit  as  well  as 
adversely  impact  both  target  and  nontarget  vegeta- 
tion within  the  EIS  area.  Where  individual  plant  spe- 
cies are  the  target,  such  as  in  noxious  weed  control, 
some  injury  or  loss  of  nontarget  vegetation  may 
occur  from  all  methods,  particulariy  from  herbicide 
use.  Changes  in  species  composition,  plant  commu- 
nity structure,  species  diversity,  and  productivity  will 
result  on  sites  where  all  vegetation  is  treated.  Some 
species  will  be  enhanced  by  treatment;  others  will 
be  suppressed  on  the  treated  site.  Treatment 
method  and  number  of  acres  treated  would  deter- 
mine the  degree  of  vegetation  impact.  Positive 
impacts,  the  principal  program  objectives,  would 
include  wildlife  habitat  improvement,  fuel  hazard 
reduction,  selection  of  desired  timber  species,  and 
reduction  or  elimination  of  populations  of  noxious 
weeds. 

Manual  treatment  methods  should  have  no 
adverse  impacts  on  nontarget  vegetation  for  two  rea- 
sons: 1 )  they  are  the  most  selective  for  target  species 
and  2)  they  have  limited  application  in  the  program 
because  they  are  labor  intensive  and  ineffective  in 


controlling  established  creeping  perennials,  so  they 
would  not  be  used  forlarge-scale  rangeland  improve- 
ment projects  or  for  prescribed  burning  pretreat- 
ment. 

Mechanical  treatments  generally  kill  woody  spe- 
cies that  do  not  have  below-ground  growing  points. 
Root-sprouting  shrub  species  will  replace  damaged 
canopies,  and  growth  may  actually  be  stimulated  by 
mechanical  treatments  unless  such  species  are 
treated  by  a  method  which  severs  them  below  the 
root  crown.  Herbaceous  species  are  damaged  by 
treatment  methods  that  cause  the  most  soil  disturb- 
ance, in  contrast  to  methods  which  cause  more  su- 
perficial soil  disturbance  and  result  in  minimal  dam- 
age. Plowing  or  root-cutting  would  generally  require 
subsequent  revegetation. 

Normally  mechanical  treatment  methods  would 
affect  woody  plants  more  than  herbaceous  plants 
because  root-sprouting  woody  species  cannot 
quickly  replace  above-ground  structure,  whereas 
herbaceous  species  can  replace  their  canopies  an- 
nually. Howeverduring  periods  of  drought,  resprout- 
ing  woody  species  such  as  rabbitbrushes,  mesquite, 
and  acacias  can  replace  above-ground  structures 
more  rapidly  than  herbaceous  species  because  they 
may  have  more  extensive  root  systems  to  tap  deep 
soil  moisture. 

Biological  treatments  with  sheep,  cattle,  and  goats 
would  have  slight  impacts  on  a  localized  basis  from 
feeding  on  nontarget  vegetation  to  the  extent  that 
nontargets  are  interspersed  with  target  species  on 
a  grazed  site.  Insect  and  pathogen  treatments 
should  have  no  impacts  on  nontarget  plants  because 
these  techniques  are  species  specific. 

Prescribed  burning  could  help  prevent  wildfires 
by  removing  fuel  ladders  and  excess  litter  accumu- 
lations. Prescribed  burning  might  decrease  total 
plant  productivity  on  a  site  but  shift  species  compo- 
sition from  dominance  by  woody  species  to  domi- 
nance by  herbaceous  species  and  stimulate  new 
growth  of  certain  woody  species.  Fire  would  signif- 
icantly affect  plant  competition  by  changing  the 
numbers  and  species  of  existing  plants,  altering  site 
conditions,  and  requiring  plants  to  reestablish  on  a 
site.  Perennial  plants  with  existing  root  systems  usu- 
ally have  an  advantage  over  plants  that  must  develop 
from  seed.  There  would  be  short-term  reductions  in 
productivity  of  many  species  but  longer  term  desired 
results  on  target  species.  A  particular  plant  species 
may  or  may  not  be  desired  on  a  treatment  site, 
depending  on  land  use  objectives;  therefore,  the 
determination  would  be  made  on  a  site-specific 
basis  according  to  individual  goals  of  the  manage- 
ment plan. 

The  impacts  of  chemical  treatments  would  vary 
depending  on  howclosely  related  the  targetand  non- 
target  species  are,  the  selectivity  of  the  herbicide, 
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and  the  application  rate.  More  sensitive  annual 
plants  would  be  affected  to  a  g  reater  degree  than  per- 
ennials,  especially  if  killed  before  producing  seed, 
although  the  ability  of  plants  to  maintain  viable 
seeds  in  the  soil  for  several  years  should  reduce  the 
susceptibility  of  a  plant  species  to  herbicides. 

Adverse  impacts  discussed  above  for  all  vegeta- 
tion treatment  methods  could  apply  under  Alterna- 
tive 1.  The  overall  positive  impacts  would  be  to 
achieve  desired  vegetation  communities  on  treated 
rangeland  and  forestland  sites,  create  stratified  age 
structure  dynamics  in  some  shrublands  for  wildlife 
habitat  improvement,  reduce  hazardous  fuel  build- 
up, reclaim  certain  areas  to  native  perennial  vegeta- 
tion, reduce  populations  and  spread  of  noxious 
weeds,  remove  vegetation  that  was  a  potential  haz- 
ard to  recreationists,  and  maintain  safe  conditions 
in  rights-of-ways  and  oil  and  gas  facilities.  Specific 
areas  of  some  shrub-dominated  rangeland  commu- 
nities would  have  higher  production  of  herbaceous 
vegetation  mixed  with  shrubs.  Alternative  1  offers 
the  greatest  degree  of  flexibility  of  any  alternative  for 
general  vegetation  management  and  for  control  of 
noxious  weeds  and  poisonous  plants. 

Under  Alternative  2,  elimination  of  aerial  chemical 
treatments  would  reduce  the  potential  for  offsite 
impacts  on  nontarget  plants.  Desired  vegetation 
communities  prescribed  in  land  use  or  activity  plans 
would  not  be  achieved  in  some  areas  where  treat- 
ment would  be  foregone  because  other  treatments 
could  not  be  substituted.  Managerial  ability  to  select 
the  most  appropriate  and  cost-effective  treatment 
method  for  rangeland  situations  would  be  reduced 
under  this  alternative.  Most  treatments  for  riparian 
areas,  recreation  areas,  oil  and  gas  facilities,  and 
most  rights-of-way  would  not  be  affected  by  this 
alternative.  Noxious  weeds  would  continue  to  be 
controlled  in  most  infestation  situations.  More  pre- 
scribed fire  would  be  used  than  under  the  Proposed 
Action.  Because  aerial  chemical  treatment  would 
not  be  available,  target  areas  for  treatment  of  shrub 
and  brush  species  that  do  not  carry  fire  might  not 
be  treated  at  all.  Noxious  weeds  would  be  controlled, 
but  overall  management  effectiveness  would  be  less 
than  under  Alternative  1. 

With  no  use  of  herbicides  under  Alternative  3, 
impacts  discussed  above  for  chemical  methods 
would  not  occur.  Desired  vegetation  communities 
prescribed  in  land  use  plans  or  activity  plans  would 
not  be  achieved  in  some  areas  where  treatment 
would  be  foregone  because  other  treatments  could 
not  be  substituted.  Managerial  ability  to  select  the 
most  appropriate  and  cost-effective  treatment  in 
nearly  all  situations  would  be  limited  under  this  al- 
ternative. Most  noxious  weeds  would  not  be  con- 
trolled, and  safety  hazardsf  rom  proliferation  of  unde- 
sired  plants  could  develop  on  on  oil  and  gas 
facilities,     rights-of-way,    and     recreation     areas 


because  of  ineffective  treatments  by  other  methods. 
Reclamation  efforts  in  saltcedarandcheatgrass com- 
munities would  be  far  less  effective  relative  to  the 
Proposed  Action. 

More  acreage  would  be  treated  with  chemicals 
under  Alternative  4  than  under  any  other  alternative. 
Therefore,  the  impacts  of  chemical  methods  would 
apply  to  the  greatest  degree  here,  but  the  impacts 
of  prescribed  burning  would  not.  The  likelihood  of 
catastrophic  wildfire  increases  without  the  use  of 
prescribed  fire.  Vegetation  management  objectives 
in  land  use  or  activity  plans  would  not  be  met  in  spe- 
cific areas.  Managerial  ability  to  select  the  most 
appropriate  and  cost-effective  treatment  method  for 
rangeland  situations  would  be  limited  under  this 
alternative.  There  will  be  long-term  undesirable  ef- 
fects from  no  use  of  prescribed  fire  in  nearly  all  vege- 
tation analysis  regions,  where  fire  was  historically  an 
ecological  factor. 

Fewer  acres  would  be  treated  under  Alternative  5 
than  underany otheralternative.  Vegetation  manage- 
ment objectives  in  land  use  or  activity  plans  would 
not  be  met  in  specific  areas.  Although  all  treatment 
methods  would  be  available  under  this  alternative 
and  the  impacts  discussed  under  all  methods  would 
apply  here,  program  use  of  herbicides  would  be 
more  limited  than  under  Alternative  1,  and  fewer 
acres  would  be  treated  with  herbicides  than  under 
any  other  alternative  except  Alternative  3.  Control- 
ling noxious  weeds  and  poisonous  plants  would  not 
be  as  effective  as  under  Alternative  1. 


Climate  and  Air  Quality 

The  most  significant  impact  to  air  quality  would 
be  moderate,  short-term  increases  in  dust  and 
exhaust  generated  by  manual  and  mechanical  treat- 
ment methods,  smoke  and  particulates  from  pre- 
scribed burns,  and  chemical  drift  from  herbicide 
applications.  Air  quality  standards  would  not  be  vio- 
lated. The  aircraft  and  equipment  used  in  vegetation 
treatments  would  create  temporary,  localized  noise. 
Alternative  3  would  cause  the  highest  overall 
impacts  to  air  quality  because  it  involves  the  highest 
acreage  of  burning.  Alternative  4  should  have  the 
fewest  impacts  because  no  acreage  would  be 
burned  (although  smoke  impacts  from  wildfires 
would  increase). 


Geology  and  Topography 

Because  treatments  are  likely  to  affect  only  the 
soil  surface  on  relatively  small  geographic  areas 
compared  to  the  extent  of  geologic  and  major  top- 
ographic features,  none  of  the  alternatives  should 
impact  these  resource  elements. 
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On  a  smaller  scale,  local  topography  could  be 
affected  to  some  extent  where  significant  vegetation 
removal  from  a  treated  site  leads  to  wind  or  water 
erosion.  Proper  management  practices  should  pre- 
vent this  from  occurring  on  most  sites. 


Soils 

The  impacts  of  manual  and  biological  treatment 
methods  on  soils  would  be  negligible.  Chemical 
treatments  would  not  impact  soils  directly  but  could 
indirectly  affect  soil  microorganisms.  Mechanical 
and  prescribed  burning  treatment  methods  have  the 
greatest  potential  to  impact  soils.  Alternative  3  has 
the  greatest  potential  to  impact  soils  because  it  has 
the  highest  combined  acreage  of  mechanical  and 
burning  treatments.  Alternative  4  would  have  the 
fewest  impacts  on  soils  because  no  prescribed  burn- 
ing would  be  used  and  relatively  few  acres  would  be 
treated  mechanically. 


Aquatic  Resources 

Manual  and  biological  treatment  methods  would 
have  a  negligible  impact  on  aquatic  resources  pro- 
vided that  Standard  Operating  Procedures  (SOPs) 
are  followed.  Mechanical  and  prescribed  burning 
treatments  would  increase  short-term  erosion.  Sed- 
imentation from  these  treatments  could  be  mini- 
mized using  SOPs  and  Best  Management  Practices 
(BMPs).  Herbicide  treatments  could  cause  drift  onto 
surface  water,  however,  the  SOPs  would  minimize 
this  occurrence.  Contamination  potential  exists  for 
ground  water  from  herbicides  if  SOPs  are  not  fol- 
lowed. The  use  of  the  screening  procedure  given  in 
the  SOP  should  eliminate  any  ground  water  contam- 
ination from  herbicides.  Alternative  3  could  cause 
the  greatest  impacts  because  it  has  the  highest  com- 
bined acreage  of  mechanical  and  prescribed  burn- 
ing treatments.  Alternative  4  should  have  the  least 
impacts  because  no  prescribed  burning  would  be 
used  and  relatively  few  acres  would  be  treated  by 
mechanical  methods.  More  acres  are  treated  by  her- 
bicides than  under  any  other  alternative,  thus 
increasing  the  potential  for  ground  and  surface 
water  contamination  because  of  accidents. 


Fisli  and  Wlfdiife 

Fisheries  and  riparian  resources  are  not  likely  to 
be  significantly  impacted  under  any  of  the  treatment 
methods  or  alternatives,  if  suggested  mitigation  is 
incorporated  into  the  individual  treatment  propos- 
als. Impacts  to  wildlife  from  forage  and  habitat  reduc- 
tions would  likely  be  temporary  and  localized, 
except  when  permanent  vegetation  type-conversion 
is  planned. 


There  wit!  be  a  permanent  or  long-term  change  in 
the  wildlife  community  using  these  type-conversion 
areas.  Alternative  1  would  have  the  most  potential 
beneficial  impacts  on  wildlife  because  the  best 
and/or  least  impacting  method  fortreating  a  specific 
habitat  would  be  available  for  use.  Alternative  1  also 
has  the  greatest  potential  for  adverse  impacts.  Ap- 
propriate mitigation  and  control  of  aerial  spraying 
are  necessary  to  avoid  adverse  impacts,  as  are  appli- 
cation of  proper  project  designs  on  site-specific 
treatments.  The  most  acres  of  current  habitat  will  be 
disturbed. 

Alternative  2  would  have  impacts  similar  to  Alter- 
native 1,  except  the  potential  adverse  impacts  from 
aerial  spraying  are  eliminated,  and  competition  be- 
tween noxious  weeds  and  native  forage  plants  would 
be  greater  with  the  less  effective  control  of  the  nox- 
ious weeds.  Few  projects  directly  beneficial  to  wild- 
life would  be  foregone.  Under  AlternativeSthe  poten- 
tial adverse  effects  of  herbicides  on  fish  and  other 
wildlife  would  be  eliminated.  Impacts  from  pre- 
scribed burning  would  largely  be  substituted  for 
impacts  from  herbicides.  Fewer  acres  of  beneficial 
projects,  available  in  Alternative  1,  would  be  accom- 
plished in  thisalternative.Feweracres  of  current  hab- 
itat would  be  disturbed  than  in  Alternatives  1, 2,  and 
4.  The  least  acres  of  noxious  weeds  would  be 
treated,  and  an  associated  loss  of  native  forage 
plants  would  occur.  There  would  be  no  effective 
method  for  treating  saltcedar-invaded  areas  to  re- 
store native  riparian  areas. 

In  Alternative  4,  with  no  use  of  prescribed  fire,  one 
of  the  most  practical  and  cost  effective  methods  of 
wildlife  habitat  improvement  is  eliminated.  Excess 
plant  and  timber  residue,  as  a  result  of  other  treat- 
ment methods,  would  not  be  effectively  removed 
and  movement  of  some  wildlife  species  would  be 
inhibited.  The  most  acres  of  aerial  and  total  herbi- 
cide application  would  occur  in  this  alternative,  with 
the  highest  potential  for  adverse  impacts  to  wildlife. 
Also,  many  acres  of  herbicide  application  would  be 
less  effective  because  it  was  not  considered  the  pre- 
ferred method  of  control. 

Alternative  5  would  have  fewer  impacts  from  treat- 
ments because  fewer  overall  acres  would  be  treated 
under  this  alternative.  No  potential  adverse  impacts 
from  herbicide  application  would  occur  in  some 
states  where  herbicide  use  is  restricted.  The  fewest 
acres  of  current  wildlife  habitat  would  be  disturbed 
in  this  alternative,  and  the  least  acres  of  beneficial 
habitat  improvements  accomplished. 


Cultural  Resources 

Some  of  the  proposed  vegetation  treatments,  par- 
ticularly mechanical,  could  impact  cultural 
resources  and  traditional  lifeways;  however,  the 
exact  probability  of  damaging  cultural  resources 
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and  lifeways  cannot  be  determined  at  the  level  of  analy- 
sis possible  in  a  study  of  this  scope.  No  proposed 
treatment  project  will  be  authorized  until  specific  impacts 
to  cultural  resources  and  lifeways  are  considered.  In 
keeping  with  BLM  policy,  proposed  treatments  will  be 
modified  to  avoid  adverse  effects  on  significant  cultural 
resources  and  lifeways.  Alternative  5  has  the  lowest 
probability  of  impact  because  this  alternative  has  the 
fewest  acres  treated  with  manual  and  mechanical  meth- 
ods. Alternative  3  could  have  the  greatest  impacts 
because  more  mechanical  treatments  would  be  used 
than  under  any  other  alternative. 


Recreation  and  Visual  Resources 

All  program  alternatives  would  result  in  short-term 
scenic  degradation.  Recreation  areas  infested  with  nox- 
ious weeds  and  poisonous  plants  would  benefit  by 
reducing  potential  visitor  exposure  to  harmful  vegeta- 
tion species.  Alternative  3  could  have  the  greatest 
adverse  impacts  because  without  herbicides  some  nox- 
ious weeds  would  be  difficult  to  control.  Alternative  1 
could  have  the  most  beneficial  impact  overall  because  it 
would  enable  use  of  the  best  treatment  method  for  a 
particular  site. 

Livestock 

Livestock  should  not  be  directly  affected  by  any  of  the 
treatment  methods,  and  the  adverse  impacts  on  live- 
stock forage  would  be  short  term.  Alternative  1  would 
have  the  most  beneficial  impacts  for  livestock  because 
forage  production  could  be  maintained  or  improved,  and 
toxic  plants  could  be  controlled  by  the  best  suited 
methods.  Without  using  herbicides  (Alternative  3),  nox- 
ious weeds  and  poisonous  plants  would  be  more  difficult 
to  control  and  therefore  could  adversely  affect  livestock. 

Wild  Horses  and  Burros 

Wild  horses  and  burros  should  not  be  adversely  af- 
fected under  any  of  the  alternatives.  In  fact,  they  should 
benefit  from  increased  forage  quantity  and  quality,  re- 
ceiving the  most  benefit  from  Alternative  1 . 

Special  Status  Species 

The  possible  impacts  to  special  status  plant  and  ani- 
mal species  are  potentially  the  same  as  those  discussed 
under  vegetation  and  fish  and  wildlife.  However,  analy- 
ses completed  before  any  site  is  treated  would  identify 


any  special  status  species  at  the  site,  and  appropriate 
measures  would  be  taken  to  protect  that  species.  There- 
fore, the  impacts  from  treatment  methods  and  alterna- 
tives to  special  status  species  should  be  negligible.  In 
addition,  treatments  such  as  removal  of  exotic  species 
should  enhance  habitats  for  special  status  species. 

Wilderness  and  Special  Areas 

Wilderness  and  special  areas  are  not  likely  to  be 
adversely  affected  by  the  treatment  methods  under  any 
of  the  alternatives.  Undesirable  vegetation  in  wilderness 
areas  and  wilderness  study  areas  may  be  controlled, 
allowing  native  plants  in  the  natural  ecosystem  to  better 
compete.  Site-specific  impacts  to  special  areas  will  be 
addressed  further  in  district  or  resource  area  analyses 
that  precede  vegetation  treatment  actions. 

Human  Health  and  Safety 

Manual  methods  of  vegetation  treatment  should  not 
affect  members  of  the  public  because  they  would  not 
handle  any  of  the  equipment  involved.  Workers  using 
hand  tools  could  receive  minor  injuries  or  major  injuries 
from  using  power  tools. 

Mechanical  methods  should  not  affect  members  of  the 
public.  Workers  would  be  at  risk  of  the  same  types  of 
injuries  that  agricultural  or  construction  workers  might 
incur  when  using  tractors  and  other  heavy  equipment. 

Neither  members  of  the  public  nor  workers  would  be 
affected  by  biological  methods  of  vegetation  treatment. 

Sensitive  members  of  the  public  and  some  workers 
may  experience  minor  ill  effects,  such  as  eye  and  lung 
irritation,  for  the  smoke  of  prescribed  fires.  In  addition, 
workers  may  suffer  burns  when  igniting  or  managing 
prescribed  fires,  although  BLM  guidance  policies  and 
required  protective  clothing  minimize  this  risk. 

None  of  the  proposed  herbicide  uses  pose  a  health  risk 
to  members  of  the  public  from  typical  exposures  in  any 
program  area.  Exposures  to  workers  involved  in  herbi- 
cide application  were  conservatively  calculated  to  avoid 
underestimation.  Workers  may  be  at  risk  from  some 
herbicides  if  they  receive  these  exposures.  However, 
mitigation,  such  as  protective  clothing  and  strict  adher- 
ence to  BLM  herbicide  application  guidance,  should 
reduce  the  actual  exposures  workers  receive  to  levels 
that  do  not  pose  any  significant  risks.  Some  workers  on 
rangeland  are  at  risk  of  systemic  effects  from  atrazine. 


Exec-7 


EXECUTIVE  SUMMARY 


2,4-D,  dalapon,  dicamba,  tebuthiuron,  triclopyr,  and 
diesel  oil;  reproductive  effects  from  atrazine,  2,4-D, 
dicamba,  glyphosate,  and  tebuthiuron;  and  a  theoretical 
cancer  risk  from  atrazine  and  2,4-D. 

Under  typical  conditions  of  public-domain  forest  land 
herbicide  applications,  members  of  the  public  are  not  at 
risk  from  systemic  effects.  No  adverse  reproductive 
effects  are  expected  from  any  herbicide  use.  Workers  in 
this  scenario  are  at  risk  of  systemic  effects  from  using 
2,4-D  and  triclopyr;  reproductive  effects  from  atrazine 
and  tebuthiuron;  and  increased  cancer  risks  from  ami- 
trole,  atrazine,  2,4-D,  and  simazine. 

Under  typical  conditions  for  oil  and  gas  treatment  sites, 
members  of  the  public  are  not  at  risk  from  systemic, 
reproductive,  or  carcinogenic  effects.  Some  workers  on 
these  sites  are  at  systemic  risk  from  atrazine,  bromacil, 
2,4-D,  diuron,  simazine,  and  triclopyr;  reproductive  risk 
from  atrazine,  diuron,  simazine,  and  tebuthiuron;  and 
cancer  risk  from  atrazine,  bromacil,  2,4-D,  and  sim- 
azine. 

On  rights-of-way  in  the  typical  case,  members  of  the 
public  are  not  at  risk  from  systemic  effects.  Some 
workers  are  at  risk  of  systemic  effects  from  atrazine, 
bromacil,  2,4-D,  diuron,  mefluidide,  metsulfuron  methyl, 
simazine,  and  triclopyr;  reproductive  effects  from  atr- 
azine, diuron,  simazine,  and  tebuthiuron;  and  carcino- 
genic effects  from  atrazine,  bromacil,  2,4-D,  and  sim- 
azine. 

Members  of  the  public  would  have  no  significant  sys- 
temic, reproductive,  or  carcinogenic  risks  from  herbicide 
treatments  of  recreation  and  cultural  sites.  Undertypical 
conditions,  some  workers  may  be  at  risk  of  systemic 
effects  from  using  atrazine,  2,4-D,  and  triclopyr;  repro- 
ductive effects  from  atrazine  and  tebuthiuron;  and  a 
theoretical  cancer  probability  from  atrazine,  2,4-D,  and 
simazine. 

The  risks  estimated  in  the  risk  assessment  for  this  EIS 
are  those  that  would  be  expected  under  Alternative  1. 
Alternative  2  would  limit  the  risk  of  public  exposure  to  the 
herbicides,  as  well  as  eliminate  risks  to  workers  on  an 
aerial  application  team.  Alternative  3  would  eliminate  all 
herbicide  risks  to  members  of  the  public  and  workers. 
Alternative  4  would  eliminate  risks  from  smoke  inhala- 
tion and  potential  fire  injuries  to  workers.  Alternative  5 
would  reduce  the  risks  from  all  methods,  as  compared  to 
Alternative  1  on  a  population-wide  basis,  because  fewer 
acres  would  be  treated. 


Social  and  Economic  Resources 

Vegetation  treatment  costs  would  vary  by  alternative. 
Employment  opportunities  would  have  a  minimal  in- 
crease, regardless  of  the  treatment  program  imple- 
mented. Untreated  acreage  damages  public  and  private 
resources,  causing  economic  losses  and  decreased 
aesthetic  value.  Alternative  1  has  the  lowest  treatment 
cost  per  acre  than  Alternatives  2,  3,  or  4.  Alternative  5 
has  the  lowest  cost  per  acre  of  any  alternative,  but  it  also 
offers  no  new  employment  opportunities.  Alternative  3 
offers  the  most  employment  opportunities  and  no  use  of 
herbicides  is  more  socially  desirable  to  some  popula- 
tions. 


MEASURES  TO  MINIMIZE 
IMPACTS 

BLM  will  employ  the  standard  operating  procedures 
and  mitigation  described  in  Chapter  1  to  minimize  ad- 
verse impacts  on  the  environment  in  the  EIS  area.  BLM 
manuals  and  handbooks  provide  standards  and  provi- 
sions for  resource  improvements  and  treatments.  Miti- 
gation was  developed  based  on  the  analysis  in  this  EIS. 

The  standard  procedure  for  vegetation  treatment  on  a 
particular  site  begins  with  a  review  of  objectives  stated 
in  the  land  use  plan  covering  that  site.  A  site  field  survey 
is  conducted  to  determine  the  presence  and  proximity  of 
resources  that  may  be  at  risk  from  the  treatments, 
including  human  habitations,  aquatic  resources,  special 
status  species,  and  cultural  resources. 

The  kinds  of  mitigation,  both  project  design  features 
and  special  mitigation,  concerning  herbicide  use,  in 
particular,  that  would  be  used  to  limit  risk  to  these 
resources  may  include  suspending  aerial  herbicide  ap- 
plications whenever  weather  conditions  may  cause  offsite 
drift  or  runoff,  limiting  use  of  herbicides  that  pose  human 
health  risks,  and  providing  buffer  zones  along  riparian 
areas. 

Prescribed  fire  would  not  be  used  when  fuel  moisture 
conditions  are  too  low  or  when  the  burn  might  become 
too  hot  from  a  structure  or  resource  that  is  too  close  to 
the  site  to  ensure  safety.  Prescribed  burning  activities 
must  comply  with  BLM  Manual  requirements  to  mini- 
mize air  quality  impacts  from  smoke.  Under  all  Alterna- 
tives, Federal,  state  and  local  air  quality  regulations 
would  not  be  violated. 
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CHAPTER  1 


PROPOSED  ACTION  AND  ALTERNATIVES 


INTRODUCTION 

The  Bureau  of  Land  Management  (BLM),  U.S. 
Department  of  the  Interior  (USDI),  proposes  treat- 
ment of  vegetation  on  public  lands  in  13  Western 
States.  Some  of  the  treatment  methods  have  the 
potential  for  significant  impacts  on  the  environment. 
This  final  environmental  impact  statement  (FEIS)  an- 
alyzes potential  impacts  on  the  natural  and  human 
environment  that  may  occur  as  a  result  of  the  pro- 
posed action  and  alternatives. 

This  FEIS  is  presented  in  five  chapters  and  four- 
teen appendixes  (Figure  1-1).  This  chapter  first  iden- 
tifies the  purpose  and  need  to  which  BLM  is  re- 
sponding in  proposing  vegetation  treatment, 
including  the  legal  authorities  under  which  the 
action  is  being  proposed,  and  then  describes  BLM's 
requirement  to  prepare  this  programmatic  docu- 
ment. This  is  followed  by  summaries  of  the  proposed 
treatment  program  and  alternative  programs,  the 
treatment  methods  that  would  be  used  in  each  pro- 
gram, and  the  environmental  impacts.  The  imple- 
mentation of  this  final  EIS  and  the  relationship  of  this 
vegetation  treatment  action  to  other  Federal  and 
State  actions  and  to  the  private  sector  are  then 
described.  The  final  section  discusses  the  limita- 
tions of  this  document. 

Acreage  figures  shown  are  for  analysis  purposes 
only.  There  are  variousfactorssuch  as  funding,  avail- 
able manpower,  and  need  for  treatment  that  will  af- 
fect the  number  of  acres  treated. 

The  BLM  will  not  exceed  the  acres  projected  in 
Tables  1-1  through  1-6  on  an  average  annual  basis 
over  the  life  of  the  EIS.  Several  factors  may  cause 
a  reduction  or  increases  in  acreage  in  any  given 
year,  such  as  available  funds,  other  workloads, 
revised  land  use  planning.  Threatened  and  Endan- 
gered species  conflicts,  cultural  and  visual 
resources  and  management  concerns. 

Chapter  2  describes  the  physical  and  biological 
characteristics  of  areas  in  the  13  Western  States  that 
could  be  affected  by  a  vegetation  treatment  pro- 
gram. Chapter  3  presents  the  impacts  on  these  phys- 
ical and  biological  characteristics  that  are  likely  to 
occur  with  the  implementation  of  any  of  the  treat- 
ment alternatives.  Public  participation  in  the  devel- 
opment of  this  final  EIS  is  described  in  Chapter  4. 
Chapter  5  lists  the  preparers  and  reviewers. 

The  first  six  appendixes  provide  supporting  and 
additional  background  information:  a  glossary 
(Appendix  A),  comments  received  during  public 


scoping  (Appendix  B);  description  of  the  nonchem- 
ical  treatment  methods  (Appendix  C);  detailed 
results  of  the  prescribed  burning  (Appendix  D);  her- 
bicide risk  assessments  (Appendix  E);  and  the  fire 
ecology  of  western  plants  (Appendix  F).  Appendixes 
G,  H,  and  I  list  the  common  and  scientific  names  of 
plant  and  animal  species,  special  status  species,  and 
target  species,  respectively.  References  for  BLM  pro- 
gram direction  concerning  the  use  of  renewable 
resource  improvements  are  included  as  Appendix  J. 
Each  person,  organization,  or  agency  that  provided 
written  comments  are  listed  in  Appendix  K.  Ap- 
pendix L  is  the  distribution  list  for  the  draft  EIS.  Ap- 
pendix M  is  a  list  of  herbicide  formulations,  and  cop- 
ies of  the  Federal  Noxious  Weed  Control  Laws  are 
shown  in  Appendix  N. 


PURPOSE 
ACTION 


NEED  FOR 


Program  Objectives 


A  key  objective  of  the  Vegetative  Treatment  Pro- 
gram is  to  increase  soil  stability,  improve  quality  and 
sustained  yield  of  water,  reduce  the  spread  of  nox- 
ious weeds,  and  increase  desired  plant  species  to 
meet  objectives  of  the  land  use  plans  (LUPs).  Veg- 
etative treatments  will  be  done  with  the  utmost  con- 
cern for  human  health  and  safety.  Vegetative  treat- 
ment needs  arise  for  many  different  conditions  and 
purposes. 

A  prescription  for  the  management  and  use  of  an 
area  (such  as  the  provision  of  habitat  for  wildlife  and 
livestock  use)  may  require  that  certain  desired  vege- 
tation attributes  that  do  not  currently  exist  be  devel- 
oped. For  example,  a  vegetation  community  with  a 
sagebrush  canopy  cover  exceeding  50  percent  may 
not  be  desirable  because  of  suppression  of  herba- 
ceous understory  species.  The  same  community 
with  a  10-  to  15-percent  canopy  cover  may  be  highly 
desirable  because  it  has  ample  herbaceous  under- 
story production  and  still  provides  nesting  cover  for 
song  birds  and  sage  grouse,  as  well  as  winter  forage 
for  herbivores. 

The  proposed  vegetation  treatment  program  is 
needed  to  respond  to  many  different  plant  control 
requirements,  including  suppressing  plants  that  are 
toxic  to  humans  and  animals,  enhancing  visibility, 
maintaining  passages  for  transportation,  facilitating 
drainage,  reducing  fuel  for  wildfires,  and  controlling 
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Additional  supporting  and  background  information 
is  presented  in  appendices: 

A.  Glossary 

B.  Scoping  Summary 

C.  Nonchemical  Vegetation  Treatment  Methods 

D.  Risks  from  Prescribed  Burning 

E.  Herbicide  Risk  Assessment 

F.  Fire  Ecology  of  Western  Plant  Species 

G.  Species  Scientific  Names 
H.  Special  Status  Species 
I.  Target  Plant  Species 
J.  BLM  Manual  References  for 

Renewable  Resource  Improvements 
K.  List  of  Commenters 
L  Distribution  of  The  Draft  EIS 
M.  Herbicide  Formulations 
N.  Federal  Noxious  Weed  Control  Laws 
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of  the  Vegetation 

Treatment  Methods 


Changes  likely  to  occur  with 
the  implementation  of  any 
of  the  alternatives 


A  description  of  the  physical 

and  biological  setting  of  the  Region 

An  introduction  to  objectives  of 
vegetation  treatment,  the  proposed 
treatment  programand  alternatives, 
and  implementation 


Figure  1-1 
How  This  EIS  is  Organized 


Table  1-1 
Estimated  Average  Annual  Acres  Treated  by  Program  Alternative  and  Treatment  Method 

Figures  include  acres  to  be  treated  during  the  next  10  -  15  years  (pending  availability  of  funds)  on  all  BLM  Lands  including  Rangelands, 
Rights-of-way.  Oil  and  Gas  leases,  Public  Domain  Forest  Lands  and  developed  Recreation  Lands. 


Treatment  Method 


I 


Manual 

Cutting 

Pulling 

Scalping 

Mulching 
Total  Manual 

Mechanical 

Chaining 

Tilling 

Mowing 

Cutting 

Roller  Chopping 

Bulldozing 

Grubbing 

Blading 

Drilling 
Total  Mechanical 

Biological 

Grazing 

Insects 

Pathogens 
Total  Biological 

Total  Prescribed  Burning^ 

Chemical 
Aerial 
Helicopter 
Fixed-Wing  Aircraft 
Ground 
Vehicle 
Hand 
Total  Chemical 

GRAND  TOTAL 


No  Aerial 

Application  of 

No  Use 

No  Prescribed 

Proposed  Action: 

Herbicides: 

of  Herbicides 

Burning: 

No  Action: 

Alternative  1 

Alternative  2 

Alternative  3 

Alternative  4 

Alternative  5 

10,310 

10,310 

10,010 

9,910 

8,745 

30 

o 

605 

530 

480 

430 

475 

■0 

2,575 

2,750 

2.800 

2,750 

2,930 

O 

580 

580 

580 

580 

620 

0) 

14,070 

14,170 

13,870 

13,670 

12,770 

m 

a 

13,750 

22,350 

22,950 

19,650 

10,890 

> 
o 

27,200 

30,100 

31,700 

30,800 

13,385 

H 

7,435 

8,735 

9,235 

9,035 

6,630 

o 

1,800 

1,950 

2.150 

2,050 

1,635 

z 

3,300 

3,300 

3,400 

3,300 

0 

> 
z 
o 

400 

500 

500 

100 

400 

500 

500 

500 

500 

leo 

800 

800 

800 

800 

810 

2,930 

2,930 

2,980 

2,930 

8,035 

§ 

58,115 

71,165 

74,215 

69,165 

41,945 

56,225 

56,225 

56,225 

56,225 

53,925 

30 

z 

3,750 

3,650 

3,750 

3,750 

3,710 

> 

200 

200 

200 

200 

0 

H 

60,175 

60,075 

60,175 

60,175 

57,635 

< 

97,765 

132,290 

136,390 

0 

92,680 

m 

(0 

55,975 

0 

0 

94,740 

1,395 

58,700 

0 

0 

46,000 

24,370 

21 ,045 

38,033 

0 

28,075 

9,615 

5,795 

7,135 

0 

6,545 

2,095 

141,515 

45,168 

0 

175,360 

37,475 

371,640 

322,868 

284,650 

318,370 

242,505 

1  An  estimated  25%  of  the  prescribed  burn  acreage  is  a  follow-up  treatment  to  chaining  or  spraying.  Thus,  total  treated  acreage  would  be 
reduced  accordingly. 


Table  1-2 

Estimated  Average  Annual  Acres  Treated  by  State 
Alternative  1 


a> 


Montana, 

North  Dakota  & 

New  Mexico 

Oregon  & 

Arizona 

Colorado 

Idaho 

South  Dakota 

Nevada 

&  Oklahoma 

Washington 

Utah 

Wyoming 

TOTAL 

Manual 

Cutting 

50 

1,100 

1,400 

320 

6,505 

100 

65 

600 

170 

10,310 

■o 

Pulling 

0 

0 

175 

100 

55 

100 

175 

0 

0 

605 

3D 
O 

Scalping 

0 

0 

125 

200 

50 

100 

2,000 

0 

100 

2,575 

IVIulching 

0 

0 

0 

200 

0 

0 

0 

0 

380 

580 

o 

(0 

Total  Manual 

50 

1,100 

1,700 

820 

6,610 

300 

2,240 

600 

650 

14,070 

Mechanical 

m 

Chaining 

2,000 

100 

5,400 

300 

500 

300 

100 

4,900 

150 

13,750 

D 

Tilling 

1,600 

1,300 

15,550 

2,790 

1,200 

0 

360 

3,700 

700 

27,200 

> 

Mowing 

600 

0 

1,100 

1,400 

300 

100 

585 

2,600 

750 

7,435 

O 

Cutting 

SO 

1,000 

250 

180 

0 

0 

340 

0 

0 

1,820 

H 

Roller  Chopping 

0 

0 

3,200 

0 

0 

0 

0 

100 

0 

3,300 

O 

z 

Bulldozing 

0 

300 

0 

0 

100 

0 

0 

0 

0 

400 

Grubbing 

0 

0 

0 

0 

0 

500 

0 

0 

0 

500 

Blading 

0 

0 

0 

0 

0 

0 

0 

0 

800 

800 

> 

Drilling  Seed 

0 

1,500 

0 

1,360 

0 

0 

0 

50 

0 

2,910 

z 

Total  Mechanical 

4,250 

4,200 

25,500 

6,030 

2,100 

900 

1,385 

11,350 

2,400 

58,115 

o 

Biological 

? 

Grazing 

0 

100 

2,300 

48,400 

0 

0 

5,425 

0 

0 

56,225 

Insects 

0 

100 

0 

3,100 

0 

0 

300 

200 

50 

3,750 

m 

Pathogens 

0 

0 

0 

200 

0 

0 

0 

0 

0 

200 

3) 

Total  Biological 

0 

200 

2,300 

51,700 

0 

0 

5,725 

200 

50 

60,175 

z 

5 

Total  Prescribed  Burning 

9,300 

8,150 

34,075 

1,400 

2,000 

6,100 

15,240 

6,200 

15,300 

97,765 

Chemical 

< 

Aerial 

m 

Helicopter 

5,300 

200 

3,225 

1,400 

10,000 

1,000 

32,550 

2,000 

300 

55,975 

V) 

Fixed  Wing 

0 

1,000 

19,700 

0 

3,000 

31,000 

0 

3,300 

700 

58,700 

Ground 

Vehicle 

2,100 

600 

1,340 

2,205 

500 

1.400 

3,800 

4,400 

4,700 

21,045 

Hand 

800 

500 

380 

905 

200 

400 

1,010 

400 

1,200 

5,795 

Total  Chemical 

8,200 

2,300 

24,645 

4,510 

13,700 

33,800 

37,360 

10,100 

6,900 

141,515 

Treatment  Total 

21,800 

15,950 

88,220 

64,460 

24,410 

41,100 

61,950 

28,450 

25,300 

371,640 

TOTAL  BLM 

ADMINISTERED  LANDS^ 

12,428,584 

8,278,890 

11,867,773 

8,417,283 

47,062,636 

12,872,729 

13,745,487 

22,141,908 

18,404,034 

156,117,324 

'  Figures  were  taken  from  U.S.  Department  of  the  Interior,  Bureau  of  Land  Management,  Public  Land  Statistics,  1989  edition;  Eastern  Oregon  and  Washington 
figures  are  only  that  area  addressed  in  this  EIS. 


Table  1-3 

Estimated  Average  Annual  Acres  Treated  by  State 
Alternative  2 


Montana, 

North  Dakota  & 

New  Mexico 

Oregon  & 

Arizona 

Colorado 

Idaho 

South  Dakota 

Nevada 

&  Oklahoma 

Washington 

Utah 

Wyoming 

TOTAL 

Manual 

Cutting 

50 

1,100 

1,400 

320 

6,505 

100 

65 

600 

170 

10,310 

•o 

Pulling 

0 

0 

0 

100 

55 

100 

175 

100 

0 

530 

30 

Scalping 

0 

0 

300 

200 

50 

100 

2,000 

0 

100 

2,750 

O 

Mulching 

0 

0 

0 

200 

0 

0 

0 

0 

380 

580 

o 

(A 

Total  Manual 

50 

1,100 

1,700 

asso 

6,610 

300 

2,240 

700 

650 

14,170 

Mechanical 

m 

Chaining 

2,000 

100 

6,500 

300 

1,000 

4,700 

2,700 

4,900 

150 

22,350 

a 

Tilling 

1,600 

1,400 

15,700 

2,790 

2,300 

0 

1,910 

3,700 

700 

30,100 

> 

Mowing 

600 

0 

1,300 

1,400 

300 

100 

1,135 

3,150 

750 

8,735 

o 

Cutting 

50 

1,000 

400 

160 

0 

0 

340 

0 

0 

1,950 

H 

Roller  Chopping 

0 

0 

3,200 

Q 

0 

0 

0 

100 

0 

3,300 

O 

z 

_^                        Bulldozing 

0 

400 

0 

0 

100 

0 

0 

0 

0 

500 

1                         Grubbing 

0 

0 

0 

0 

0 

500 

0 

0 

0 

500 

-^                       Blading 

0 

0 

0 

0 

0 

0 

0 

0 

800 

800 

> 

Drilling  Seed 

0 

1,500 

0 

1,380 

0 

0 

0 

50 

0 

2,930 

z 

Total  Mechanical 

4,250 

4,400 

27,100 

6,030 

3,700 

5,300 

6,085 

11,900 

2,400 

71,165 

o 

Biological 

> 

Grazing 

0 

100 

2,300 

48,400 

0 

0 

5,425 

0 

0 

56,225 

Insects 

0 

100 

0 

3,100 

0 

0 

300 

100 

50 

3,650 

m 

Pathogens 

0 

0 

0 

200 

0 

0 

0 

0 

0 

200 

a> 

Total  Biological 

0 

200 

2,300 

51,700 

0 

0 

5,725 

100 

50 

60,075 

z 

5 

Total  Prescribed  Burning 

12,000 

8,150 

37,000 

1,400 

3,000 

8,600 

38,740 

8,000 

15,400 

132,290 

Chemical 

< 

Aerial 

m 

Helicopter 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

m 

Fixed-Wing 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Ground 

Vehicle 

4,300 

700 

12,650 

2,675 

3,000 

3,000 

5.500 

1,508 

4,700 

38,033 

Hand 

800 

600 

1,220 

1,105 

200 

400 

1,010 

600 

1,200 

7,135 

Total  Chemical 

5,100 

1,300 

13,870 

3,780 

3,200 

3,400 

6,510 

2,108 

5,900 

45,168 

Treatment  Total 

21,400 

15,150 

81,970 

63,730 

16,510 

17,600 

59,300 

22,808 

24,400 

322,868 

TOTAL  BLM 

ADMINISTERED  LANDS^ 

12,428,584 

8,276,890 

11,887,773 

8,417,283 

47,062,636 

12,872,729 

13,745,487 

22,141,908 

18,404,034 

156,117,324 

1  Figures  were  taken  from  U.S.  Department  of  the  Interior,  Bureau  of  Land  Management,  Public  Land  Statistics,  1989  edition;  Eastern  Oregon  and  Washington 
figures  are  only  that  area  addressed  in  this  EIS. 


Table  1-4 

Estimated  Average  Annual  Acres  Treated  by  State 
Alternative  3 


Arizona     Colorado       Idaho 


Montana, 

North  Dakota  & 

South  Dakota 


New  Mexico     Oregon  & 
Nevada     &  Oklahoma  Washington 


Utah         Wyoming        TOTAL 


oa 


Manual 

Cutting 

Pulling 

Scalping 

Mulching 
Total  Manual 

Mechanical 

Chaining 

Tilling 

Mowing 

Cutting 

Roller  Chopping 

Bulldozing 

Grubbing 

Blading 

Drilling  Seed 
Total  Mechanical 

Biological 

Grazing 

Insects 

Pathogens 
Total  Biological 

Total  Prescribed  Burning 

Chemical 
Aerial 
Helicopter 
Fixed  Wing 
Ground 
Vehicle 
Hand 
Total  Chemical 

Treatment  Total 


50 
0 
0 
0 

SO 

2,000 

2,700 

800 

50 

0 

0 

Q 

0 

0 

5,550 

0 
0 
0 
0 

12,400 


0 
0 

0 
0 
0 


1,100 
0 
0 
0 

1,100 

200 
1,400 

0 
1,000 

0 
400 

0 

0 
1,500 
4,500 

100 

100 

0 

200 

8,150 


1,400 

0 

300 

0 

1,700 

6,500 

15,700 

1,300 

400 

3,200 

0 

0 

0 

0 

27,100 

2,300 
0 
0 

2,300 

38,000 


320 
100 
200 
200 
820 

300 

2,790 

1,400 

160 

0 

0 

0 

0 

1,380 

6,030 

48,400 

3,100 

200 

51,700 

1,400 


6,505 

105 

100 

0 

6,710 

1,000 

2,500 

300 

0 

0 

100 

0 

0 

0 

3,900 

0 
0 
0 
0 

4,500 


200 

65 

200 

170 

10,010 

100 

175 

0 

0 

480 

100 

2,000 

0 

100 

2,800 

0 

0 

0 

380 

580 

400 

2,240 

200 

650 

13,870 

4,700 

3,200 

4,900 

150 

22,950 

0 

2,210 

3,700 

700 

31,700 

400 

1,135 

3,150 

750 

9,235 

200 

340 

0 

0 

2,150 

0 

0 

200 

0 

3,400 

0 

0 

0 

0 

500 

500 

0 

0 

0 

500 

0 

0 

0 

800 

800 

0 

0 

100 

0 

2,980 

5,800 

6,885 

12,050 

2,400 

74,215 

0 

5,425 

0 

0 

56,225 

0 

300 

200 

50 

3,750 

0 

0 

0 

0 

200 

0 

5,725 

200 

50 

60,175 

18,000        13,950  69,100 

TOTAL  BLM 
ADMINISTERED  LANDSi    12,428,584   8,276,890   11,867,773 


59,950  15,110 

8,417,283  47,062,636 


8,600 

0 
0 

0 
0 
0 

14,800 
12,872,729 


39,740 


8,000 


15,600 


136,390 


133 
O 
•V 

O 

m 
m 

> 
o 


> 

r- 
H 

m 

3D 

z 
> 

< 
ffl 


54,590  20,450  18,700  284,650 

13,745,487   22,141,908   18,404,034    156,117,324 


1  Figures  were  taken  from  U.S.  Department  of  the  Interior,  Bureau  of  Land  Management,  Public  Land  Statistics,  1989  edition;  Eastern  Oregon  and  Washington 
figures  are  only  that  area  addressed  in  this  EIS. 


Table  1-5 

Estimated  Average  Annual  Acres  Treated  by  State 
Alternative  4 


<o 


Montana, 

North  Dalcota  & 

New  Mexico 

Oregon  & 

Arizona 

Colorado 

Idaho 

South  Dakota 

Nevada 

&  Oldahoma 

Washington 

Utah 

Wyoming 

TOTAL 

Manual 

Cutting 

50 

1,100 

1,400 

320 

6,505 

100 

65 

200 

170 

9,910 

"O 

Pulling 

0 

0 

0 

100 

55 

100 

175 

0 

0 

430 

73 
O 

■0 

O 
CO 

Scalping 

0 

0 

300 

200 

50 

100 

2,000 

0 

100 

2,750 

Mulching 

0 

0 

0 

200 

0 

0 

0 

0 

380 

580 

Total  Manual 

50 

1,100 

1,700 

820 

6,610 

300 

2,240 

200 

650 

13,670 

Mechanical 

m 

o 

Chaining 

2,100 

200 

5,000 

300 

1,000 

300 

3,200 

7,400 

150 

19,650 

Tilling 

2,200 

1,400 

15,600 

2,790 

1,300 

0 

2,210 

4,600 

700 

30,800 

> 

Mowing 

500 

0 

1,300 

1,400 

300 

100 

1,135 

3,550 

750 

9,035 

o 

Cutting 

50 

1,000 

400 

160 

0 

100 

340 

0 

0 

2,050 

H 

Roller  Chopping 

0 

0 

3,200 

0 

0 

0 

0 

100 

0 

3,300 

O 

Bulldozing 

0 

0 

0 

0 

100 

0 

0 

0 

0 

100 

z 

Grubbing 

0 

0 

0 

0 

0 

500 

0 

0 

0 

500 

Blading 

0 

0 

0 

0 

0 

0 

0 

0 

800 

800 

> 

Drilling  Seed 

0 

1,500 

0 

1,380 

0 

0 

0 

50 

0 

2,930 

z 

Total  Mechanical 

4,850 

4,100 

25,500 

6,030 

2,700 

1,000 

6,885 

15,700 

2,400 

69,165 

Biological 

Grazing 

0 

100 

2,300 

48,400 

0 

0 

5,425 

0 

0 

56,225 

H 

1  nsects 

0 

100 

0 

3,100 

0 

0 

300 

200 

50 

3,750 

m 

Pathogens 

0 

0 

0 

200 

0 

0 

0 

0 

0 

200 

3 

Total  Biological 

0 

200 

2,300 

51,700 

0 

0 

5,725 

200 

50 

60,175 

5 

Total  Prescribed  Burning 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Chemical 

< 

Aerial 

m 

Helicopter 

14,000 

200 

15,300 

1,400 

11,000 

1,000 

48,340 

2,500 

1,000 

94,740 

Fixed-Wing 

0 

1,000 

0 

0 

3,000 

33,000 

0 

4,000 

5,000 

46,000 

Ground 

Vehicle 

2,100 

700 

8,200 

2,175 

500 

1,400 

5,500 

4,400 

3,100 

28,075 

Hand 

800 

300 

1,220 

915 

300 

400 

1,010 

500 

1,100 

6,545 

Total  Chemical 

16,900 

2,200 

24,720 

4,490 

14,800 

35,800 

54,850 

11,400 

10,200 

175,360 

Treatment  Total 

21,800 

7,600 

54,220 

63,040 

24,110 

37,100 

69,700 

27,500 

13,300 

318,370 

TOTAL  BLM 

ADMINISTERED  LANDS^ 

12,428,584 

8,276,890 

11,867,773 

8,417,283 

47,062,636 

12,872,729 

13,745,487 

22,141,908 

18,404,034 

156,117,324 

1  Figures  were  taken  from  U.S.  Department  of  the  Interior,  Bureau  of  Land  Management,  Public  Land  Statistics,  1989  edition;  Eastern  Oregon  and  Washington 
figures  are  only  that  area  addressed  in  this  EIS. 


Table  1-6 

Estimated  Average  Annual  Acres  Treated  by  State 
Alternative  5 


Montana, 

North  Dalcota  & 

New  Mexico 

Oregon  & 

Arizona 

Colorado 

Idaho 

South  Dakota 

Nevada 

&  Oklahoma 

Washington 

Utah 

Wyoming 

TOTAL 

Manual 

Cutting 

50 

1,025 

10 

320 

6,505 

50 

65 

550 

170 

8,745 

"O 

Pulling 

0 

0 

0 

100 

55 

100 

175 

45 

0 

475 

3) 
O 

Scalping 

0 

10 

480 

190 

50 

100 

2,000 

0 

100 

2,930 

Mulching 

0 

40 

0 

200 

0 

0 

0 

0 

380 

620 

TJ 

o 

CO 

Total  Manual 

50 

1,075 

490 

810 

6,610 

250 

2,240 

595 

650 

12,770 

Mechanical 

m 

Chaining 

2,000 

500 

0 

150 

600 

425 

3,200 

3,865 

150 

10,890 

o 

Tilling 

1,600 

0 

2,400 

2,430 

1,200 

0 

2,210 

2,845 

700 

13,385 

> 

Mowing 

600 

0 

100 

1,210 

300 

85 

535 

3,050 

750 

6,630 

o 

Cutting 

50 

1,000 

160 

85 

0 

0 

340 

0 

0 

1,635 

H 

Roller  Chopping 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

z 

Bulldozing 

0 

200 

100 

0 

100 

0 

0 

0 

0 

400 

Grubbing 

0 

0 

160 

0 

0 

0 

0 

0 

0 

160 

Blading 

0 

0 

10 

0 

0 

0 

0 

0 

800 

810 

> 

Drilling  Seed 

0 

1,500 

4,510 

1,380 

600 

0 

0 

45 

0 

8,035 

z 

Total  Mechanical 

4,250 

3,200 

7,440 

5,255 

2,800 

510 

6,285 

9,805 

2,400 

41,945 

o 

Biological 

> 

Grazing 

0 

100 

0 

48,400 

0 

0 

5,425 

0 

0 

53,925 

Insects 

0 

100 

110 

3,100 

0 

0 

300 

100 

0 

3,710 

m 

Pathogens 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

30 

Total  Biological 

0 

200 

110 

51,500 

0 

0 

5,725 

100 

0 

57,635 

Z 

5 

Total  Prescribed  Burning 

9,300 

8,470 

8,650 

350 

3,500 

1,500 

39,740 

5,870 

15,300 

92,680 

Chemical 

< 

Aerial 

m 

Helicopter 

0 

0 

0 

0 

0 

0 

0 

1,095 

300 

1,395 

0) 

Fixed  Wing 

0 

0 

0 

0 

0 

21,000 

0 

2,670 

700 

24,370 

Ground 

Vehicle 

0 

100 

0 

675 

0 

900 

0 

3,240 

4,700 

9,615 

Hand 

0 

100 

0 

195 

0 

100 

0 

500 

1,200 

2,095 

Total  Chemical 

0 

200 

0 

870 

0 

22,000 

0 

7,505 

6,900 

37,475 

Treatment  Total 

13,600 

13,145 

16,690 

58,785 

12,910 

24,260 

53,990 

23,875 

25,250 

242,505 

TOTAL  BLM 

ADMINISTERED  LANDS' 

12,428,584 

8,276,890 

11,867,773 

8,417,283 

47,062,636 

12,872,729 

13,745,487 

22,141,908 

18,404,034 

156,117,324 

1  Figures  were  taken  from  U.S.  Department  of  the  Interior,  Bureau  of  Land  Management,  Public  Land  Statistics,  1989  edition;  Eastern  Oregon  and  Washington 
figures  are  only  that  area  addressed  in  this  EIS. 
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the  expansion  of  exotic  species,  which  includes  nox- 
ious weeds,  that  may  invade  adjacent  agriculture  or 
pasture  lands.  (Other  specific  needs  are  addressed 
in  the  Program  Areas  section.) 

Vegetation  treatments  which  benefit  livestock  for- 
age most  always  generate  additional  benefits  such 
as  increased  big  and  small  game  production, 
increased  hunter  days,  reduced  soil  erosion,  and 
improved  water  quality  such  as  reduced  salinity.  It 
is  BLM's  policy  to  develop  cost  effective  range 
improvements  which  will  result  in  a  favorable  return 
on  the  funds  invested.  It  is  policy  to  consider  all 
costs  and  all  benefits  to  the  extent  they  can  be  quan- 
tified. 

BLM  is  proposing  a  holistic  approach  based  on  the 
vegetation  management  needs  as  identified  in  site 
specific  land  use  plans.  The  overall  productivity  of 
public  lands  can  be  improved  for  wildlife,  watershed, 
recreation,  and  livestock  forage  through  the  proper 
management  and  manipulation  of  vegetation. 

Many  natural  ecosystems  have  been  altered  as  a 
result  of  man's  presence.  Introduction  of  non-native 
species  such  as  noxious  weeds  and  suppression  of 
naturally  occurring  fires  have  also  altered  many  eco- 
systems along  with  heavy  grazing  by  both  livestock 
and  wildlife.  Due  to  these  influences  holistic  manage- 
ment must  include  land  treatment  in  order  to  meet 
land  use  plan  objectives. 

BLM  proposes  to  implement  a  vegetation  treat- 
ment program  on  372,000  acres  annually  in  Arizona, 
Colorado,  Idaho,  Montana,  Nevada,  New  Mexico, 
North  Dakota,  Oklahoma,  eastern  Oregon,  South 
Dakota,  Utah,  Washington,  and  Wyoming  (Figure 
1-2).  The  impacts  of  BLM's  program  to  manage  vege- 
tation in  California  and  western  Oregon  were 
addressed  in  separate  EIS  documents  (BLM  1989a, 
BLM  1989b)  and  therefore  are  not  analyzed  here. 

The  main  benefit  of  noxious  weed  control  on  pub- 
lic lands  is  not  only  the  prevention  of  economic 
losses  related  to  activities  on  these  lands,  but  the  pre- 
vention of  economic  losses  sustained  on  nearby  pri- 
vate lands  that  result  when  uncontrolled  weed  infes- 
tations on  public  lands  spread  to  infest  and  reinfest 
the  private  lands. 

Because  of  the  detrimental  effects  of  some  nox- 
ious weeds  on  animals  and  humans,  no  control  in 
some  instances  encourages  hazard  and  economic 
losses  as  is  emphasized  in  the  Federal  Noxious 
Weed  Act  (PL  93-629),  which  states  that  distribution 
of  noxious  weeds  "...  allows  the  growth  and  spread 
of  such  weeds  which  cause  disease  or  have  other 
adverse  effects  on  man  or  his  environment,  there- 
fore, is  detrimental  to  the  agriculture  and  commerce 
of  the  United  States  and  to  the  public  health."  Ac- 
cording to  the  National  Academy  of  Sciences  (1 968), 
an  estimated  75,000  people  suffer  poisoning  by 
plants  annually. 


Chemical  and  biological  treatment  for  the  control 
of  noxious  weeds  can  be  effective  tools  for  treating 
non-grazing  lands.  Some  of  the  most  serious  nox- 
ious weed  problems  on  public  lands  are  found  in 
areas  where  no  grazing  occurs.  These  include  high- 
way rights-of-way,  railroads,  recreation  sites,  ri- 
parian exclosures,  oil  and  gas  drill  sites  and  related 
transmission  facilities,  and  any  area  where  surface 
disturbing  activities  have  occurred,  such  as  wild- 
fires. 

Noxious  weeds  have  become  established  and  are 
rapidly  spreading  on  both  public  and  private  range- 
land,  woodlands  and  farm  land  (Forcella  and  Har- 
vey, 1981;  Messersmith  and  Lym,  1983;  Bucher, 
1984;  French  and  Lacey,  1983).  As  a  result,  crop 
yields  are  being  reduced,  rangeland  in  good  ecolog- 
ical condition  is  being  invaded,  and  wildlife  habitat 
is  being  reduced  (Chase,  1985;  Bucher,  1984;  Kel- 
sey,  1984;  Morris  and  Bedunah,  1984;  Penhallegon, 
1983).  Economic  loss  from  noxious  weeds  is  consid- 
erable and  costs  millions  of  dollars  annually  in  each 
state  in  the  EIS  area,  posing  a  serious  menace  to  the 
public  welfareandthestate'seconomicstability(Kel- 
sey,  1984;  Jenson,  1984;  Bucher,  1984;  Chase,  1985; 
Lewiston  Morning  Tribune,  1980;  Baker,  1983;  Niel- 
son,  1978;  Thompson  and  others,  1990).  Noxious 
weeds  cannot  be  adequately  controlled  unless  fed- 
eral, state,  county  and  private  interests  work 
together  in  controlling  weeds  using  effective  and  effi- 
cient means  (Lacey  and  Fay,  1984;  French,  1984; 
Hahnkamp  and  Pence,  1984;  All,  1984). 

Many  noxious  weeds  are  spread  by  recreational 
vehicles,  geophysical  equipment,  campers,  back- 
packers, hunters,  big  game  and  non-game  species, 
as  well  as  by  livestock.  With  more  and  more  use  of 
the  public  lands,  noxious  weeds  will  spread  into 
many  areas  including  wilderness.  Some  species, 
such  as  the  thistles  and  knapweeds,  will  cause  these 
areas  to  become  highly  undesirable  due  to  the  weed 
problems  which  occur.  Also,  many  of  the  introduced 
species  of  the  noxious  weeds  are  a  very  significant 
threat  to  agricultural  croplands,  as  a  result  of  their 
competitive  nature. 

The  proposed  program,  an  expansion  of  the  exist- 
ing Integrated  Pest  Management  (IPM)  program, 
would  allow  the  use  of  manual,  mechanical,  biolog- 
ical, prescribed  burning,  or  chemical  treatments  on 
more  acres  than  are  now  being  treated.  IPM  is  the 
selection,  integration,  and  implementation  of  treat- 
ment methods  based  on  predicted  ecologic,  socio- 
logic,  and  economic  effects  (BLM  1981a).  Three  of 
the  alternatives  to  the  proposed  program  restrict  or 
eliminate  the  use  of  one  of  the  treatment  methods: 
no  aerial  application  of  herbicides,  no  use  of  herbi- 
cides, and  no  prescribed  burning.  Continuation  of 
the  existing  management  program  is  the  final  alter- 
native considered  in  this  document. 
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Figure  1-2 

States  included  in  the  Vegetation 

Treatment  Program 
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Concerns  about  using  prescribed  burning  were 
raised  during  public  scoping  (see  Public  Involve- 
ment Section,  and  Appendix  B);  consequently,  BLM 
added  a  no-prescribed-burning  program  alternative. 
Analysis  of  a  no  action  alternative,  a  continuation  of 
the  current  program,  is  required  under  40  CFR  Part 
1502.14(d).  No  change  from  current  management  is 
considered  to  be  the  appropriate  no  action  alterna- 
tive when  ongoing  programs  initiated  under  existing 
legislation  and  regulations  will  continue  (46  CFR 
18027).  No  aerial  application  of  herbicides  and  no 
use  of  herbicides  have  been  assessed  because  of 
continuing  concerns  about  possible  health  effects 
and  environmental  damage  from  the  use  of  herbi- 
cides. 


Legal  Mandates  for  the  Program 

BLM  is  required  to  manage  public  lands  and  their 
resources  by  the  Federal  Land  Policy  and  Manage- 
ment Act  of  1976  (43  U.S.C.  1700  et  seq.).  This  law 
established  policy  for  BLM  administration  of  public 
lands  under  its  jurisdiction.  The  Taylor  Grazing  Act 
of  1934  (43  U.S.C.  315  et  seq.)  introduced  Federal 
protection  and  management  of  public  lands  by  reg- 
ulating grazing  on  public  lands.  The  Public  Range- 
lands  Improvement  Act  of  1978  (43  U.S.C.  1901  et 
seq.)  required  BLM  to  manage,  maintain,  and 
improve  the  public  lands  suitable  for  livestock  graz- 
ing so  that  they  become  as  productive  as  feasible. 
Two  Federal  laws  direct  weed  control  on  Federal 
lands:  the  Federal  Noxious  Weed  Act  of  1974  (7 
U.S.C.  2801-2813),  as  amended  by  Sec.  15,  Manage- 
ment of  Undesirable  Plants  on  Federal  Lands,  1990, 
and  the  Carson-Foley  Act  of  1968  (PL  90-583). 

State  and  county  laws  commonly  place  responsi- 
bility for  noxious  weed  control  on  Federal  land  with 
the  Federal  Government.  BLM  will  comply  with  the 
individual  States'  noxious  weed  management  acts. 


NEPA  Requirements  of  the 
Program 

Federal  agenciesare  required  by  the  National  Envi- 
ronmental Policy  Act  of  1969  (NEPA)  (42  U.S.C. 
4321  et  seq.),  as  amended,  to  prepare  an  EIS  if  a  pro- 
posed action  has  a  potential  for  significant  environ- 
mental impacts  (Figure  1-3).  In  accordance  with 
NEPA,  this  final  EIS  identifies  impacts  of  the  pro- 
posed vegetation  treatment  program  and  four  alter- 
native programs.  It  may  be  used  as  a  broad,  compre- 
hensive background  source  on  which  any  necessary 
subsequent  environmental  analyses  can  be  tiered,  in 
accordance  with  the  Council  on  Environmental  Qual- 
ity's (CEQ)  procedures  for  implementing  NEPA  (40 
CFR  1500-1508).  Tiering  eliminates  repetitive  dis- 


cussions of  the  same  issues  and  allows  considera- 
tion of  the  actual  issues  that  are  relevant  for  decision 
at  each  level  of  environmental  review. 

The  intent  of  this  final  EIS  is  to  comply  with  NEPA 
and  the  courts  by  assessing  the  program  impacts  of 
treating  undesired  vegetation  species;  the  necessity 
for  treatment  would  be  determined  by  BLM's  land- 
use  plans.  This  final  EIS  will  also  be  used  to  facilitate 
analysis  of  the  treatment  alternatives  in  the  land-use 
planning  process  and  implementation  of  BLM's 
land-use  decisions.  The  treatment  methods 
assessed  in  this  final  EIS  would  be  available  for  use 
at  the  local  level  to  accomplish  local  land-use  plan 
objectives. 

Futureenvironmental  analyses  of  vegetation  treat- 
ment will  be  conducted  at  the  project  level  and  will 
focus  on  resources  that  are  unique  to  specific  sites, 
as  necessary.  BLM  field  offices  will  be  responsible 
for  preparing  site-specific  environmental  assess- 
ments as  needed. 

Several  recent  EISs  are  relevant  to  the  issues 
addressed  in  this  final  EIS  and  have  been  used  for 
reference:  Northwest  Area  Noxious  Weed  final  EIS 
and  Supplement  (BLM  1985a,  1987a),  Western  Ore- 
gon Management  of  Competing  Vegetation  final  EIS 
(BLM  1989b),  California  Vegetation  Management 
final  EIS  (BLM  1989a),  Vegetation  Management  in 
the  Coastal  Plain/Piedmont  final  EIS  (USDA  1989), 
Pacific  Northwest  Management  of  Competing  and 
Unwanted  Vegetation  final  EIS  (USDA  1988),  and 
Eradication  of  Cannabis  on  Federal  Lands  in  the 
Continental  United  States  final  EIS  (DEA 1985).  This 
programmatic  EIS  is  prepared  to  address  NEPA  com- 
pliance for  those  States  not  previously  covered  in 
EISs  for  vegetation  treatment  programs  by  BLM. 

The  CEQ  Regulations  for  Implementing  the  Proce- 
dural Provisions  of  NEPA  (40  CFR  Parts  1500-1508) 
and  USDI  manuals  (USDI  n.d.,  BLM  1988a)  provide 
additional  guidance  for  NEPA  compliance  and  for 
the  content  and  format  of  this  final  EIS. 


Public  Involvement 

Public  involvement  is  recognized  as  an  essential 
element  in  the  development  of  an  EIS  and  achieving 
a  successful  program  for  the  management  of  public 
lands  and  natural  resources.  When  the  decision  was 
made  to  complete  this  vegetation  treatment  EIS,  a 
public  participation  and  coordination  plan  wasdevel- 
oped.  Public  participation  continues  after  the  docu- 
ment is  complete  and  used  for  site-specific  and 
project-level  planning. 

Following  BLM's  decision  to  proceed  with  this  pro- 
grammatic vegetation  treatment  EIS,  a  Notice  of 
Intent  was  issued  on  July  17, 1988.  The  scoping  pe- 
riod in  most  States  ended  August  19, 1988;  scoping 
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The  Process 
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in  Colorado,  Montana,  North  Dakota,  and  South 
Dakota  ended  September  30,  1988. 

Four  areas  of  concern  were  identified  through  the 
scoping  process:  (1)  the  safety  and  accuracy  of 
aerially  applied  herbicides;  (2)  any  use  of  herbicides, 
regardless  of  the  application  method;  (3)  the  poten- 
tial impacts  brought  about  by  the  alteration  of  nat- 
ural ecological  systems,  regardless  of  the  vegetation 
treatment  method;  and  (4)  concerns  about  pre- 
scribed burning.  (Scoping  is  further  discussed  in 
Appendix  B.) 


Program  Areas 

Rangeland,  public  domain  forest  land,  oil  and  gas 
production  facility  sites,  rights-of-way,  and  recre- 
ation and  cultural  area  treatments  would  be  included 
in  the  program  to  treat  a  number  of  noxious  weeds 
and  undesirable  plant  species  (Appendix  I).  These 
vegetation  treatments  would  be  made  to  facilitate 
sound  resource  management  practices.  This  FEIS 
addresses  the  impacts  of  proposed  noxious  weed 
treatments  for  the  first  time  in  Arizona,  Colorado, 
Nevada,  New  Mexico,  North  Dakota,  Oklahoma, 
South  Dakota,  and  Utah;  treatment  of  noxious 
weeds  in  the  other  five  States  was  analyzed  in  an  ear- 
lier EIS  (BLM  1985a).  Vegetation  treatments  for  this 
EIS  analysis  are  described  in  the  following  sections. 


Rangeland  Treatments 

Rangeland  treatments  would  be  made  to  achieve 
desired  range  conditions,  increase  forage  produc- 
tion for  livestock  and  wildlife,  create  stratified  age 
structure  dynamics  in  brushlands  and  chaparral  for 
wildlife  habitat  improvement  and  fuel  hazard  reduc- 
tion, increase  habitat  diversity,  and  improve  wa- 
tershed conditions.  Vegetation  treatment  programs 
also  would  be  directed  toward  controlling  undesired 
plant  species  in  riparian  zones,  suppressing  plants 
toxic  to  wildlife  and  domestic  livestock,  and  control- 
ling the  expansion  of  exotic  species  that  threaten 
native  species  and  may  invade  adjacent  agricultural 
and  pasture  lands. 


Public  Domain  Forest  Land  Treatments 

Public  domain  forest  land  treatments  would  be 
designed  to  meet  a  variety  of  multiple-use  objec- 
tives, many  of  which  are  generally  similar  to  objec- 
tives for  rangeland  treatments.  These  include  reduc- 
ing plant  competition  to  enhance  the  growth  of 
desired  timber  species  and  the  growth  of  plant  spe- 
cies that  provide  shelter  and  food  for  wildlife,  restor- 
ing the  ecological  role  of  prescribed  fire  in  the  forest 
system  to  stimulate  reproduction  of  certain  species, 


removing  noncommercial  trees,  and  managing  vege- 
tation that  could  serve  as  fuel  for  wildfires. 


Oil  and  Gas  Site  Treatments 

Oil  and  gas  drilling  and  production  site  operations 
frequently  involve  site  disturbance,  which  often 
results  in  invasion  of  noxious  weeds  and  other  un- 
desired vegetation.  The  goal  of  oil  and  gas  site  treat- 
ments is  to  control  noxious  weeds  and  vegetation 
that  may  pose  a  safety  or  fire  hazard.  Vegetation 
treatments  include  the  preparation  and  regular  main- 
tenance of  areas  for  use  as  fire  control  lines  or  fuel 
breaks,  or  the  reduction  of  vegetation  species  that 
could  pose  a  hazard  to  fire  control  operations. 


Right-of-Way  Treatments 

Treatments  for  road,  railroad,  trail,  waterway,  util- 
ity rights-of-way,  and  communication  sites  are  nec- 
essary to  suppress  vegetation  that  restricts  vision  or 
presents  a  safety  or  fire  hazard.  In  roadside  mainte- 
nance, vegetation  is  removed  or  retarded  from 
ditches  and  shoulders  to  prevent  brush  encroach- 
ment into  driving  lanes,  maintain  visibility  on  curves 
for  the  safety  of  vehicle  operators,  permit  drainage 
structures  to  function  as  intended,  and  facilitate 
maintenance  operations.  Railroad  rights-of-way 
treatments  are  important  for  public  safety,  employee 
safety,  drainage,  inspections,  fire  prevention  and 
communication  lines  and  signals.  In  addition,  poi- 
sonous plants  on  unfenced  lands  would  be  treated 
to  protect  the  health  of  livestock. 

Some  of  the  reasons  for  using  chemical  vegetation 
control  on  railroad  rights-of-ways  include: 

1 .  High  standards  of  vegetation  control  are  impor- 
tant in  maintaining  a  safe  operating  environ- 
ment for  the  railroads.  Preemergence  and  post- 
emergence  herbicides  are  the  primary  means 
use  for  preventing  or  controlling  young 
emerged  vegetation,  before  it  becomes  a  safety 
hazard.  Alternative  methods,  such  as  burning  or 
mechanical  control,  present  for  greater  risk  to 
railroad  employees  and  the  general  public,  and 
pose  a  hazard  to  existing  facilities. 

2.  Pre-emergence  herbicides,  which  prevent  the 
emergence  of  vegetation  for  the  length  of  a 
growing  season,  are  a  particularly  important 
tool  for  railroad  vegetation  management.  Each 
time  a  piece  of  equipment  occupies  track  limits, 
this  may  slow  the  movement  of  other  freight. 


Recreation  and  Cultural  Area  Treatments 

Recreation  and  cultural  area  treatments  would  be 
directed  toward   maintaining  the  appearance  of 
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these  areas,  reducing  potential  threats  to  the  sites' 
plants  and  wildlife,  and  protecting  visitors  from 
adverse  health  effects  of  poisonous  or  harmful 
plants.  Treatments  also  would  be  made  to  reduce 
vegetation  that  could  serve  as  fuel  for  wildfires,  as 
well  as  to  establish  fire-resistant  and  fire-resilient 
species  in  these  areas. 


Weed  Management  Treatments  and 
Design  Features 

The  purpose  of  this  section  is  to  discuss  preven- 
tive measures,  treatment  methods,  and  protective 
measures  (design  features)  that  would  be  used  in  a 
noxious  weed  management  program.  Some  acres 
may  receive  one  or  more  treatments  in  combination, 
including  such  treatment  combinations  as  herbicide 
application  and  burning,  grazing  and  herbicide  appli- 
cation, and  grazing  and  use  of  insects  or  pathogens. 
Treatment  would  have  to  be  repeated  in  most  situ- 
ations. 

Pretreatment  surveys  would  be  conducted  in 
accordance  with  BLM  Manual  9011  and  Handbook 
9011-1  before  a  decision  is  made  to  use  herbicides 
on  a  specific  tract.  Such  surveys  would  involve  con- 
sideration of  all  feasible  treatments,  including  poten- 
tial impacts,  effectiveness,  and  cost.  Information 
from  such  surveys  would  be  used  as  a  basis  for  pre- 
scribing noxious  weed  treatments. 

Special  provisions  for  treatments  would  be 
selected  according  to  the  scope  of  the  action, 
accepted  mitigation,  and  the  physical  characteris- 
tics of  the  specific  site.  BLM  manuals,  manual  sup- 
plements, and  field  guides  provide  a  variety  of 
approved  standard  and  special  provisions.  These 
provisions  are  updated  periodically  as  pre-  and  post- 
treatment  analysis  finds  a  need  for  change.  BLM  will 
assure  that  noxious  weed  infestations  are  noted  and 
considered  during  appraisals  of  any  land  proposed 
for  exchange  or  sale. 

Beforeanyvegetationtreatmentorground  disturb- 
ance, BLM  policy  requires  a  survey  of  the  project  site 
for  plants  and  animals  listed  or  proposed  for  listing 
as  theatened,  endangered,  and  sensitive  species 
(see  Appendix  H).  If  a  project  might  affect  any  listed 
or  proposed  federal  threatened  or  endangered  spe- 
cies or  its  critical  habitat,  BLM  would  modify,  relo- 
cate, or  abandon  the  project  to  obtain  a  no  effect 
determination. 

When  no  effective  alternatives  to  noxious  weed 
control  exist  for  wilderness  study  areas  (WSAs), 
BLM's  policy  is  to  carry  out  a  management  program, 
but  only  in  small  areas.  BLM  is  required  to  manage 
WSAs  so  as  not  to  impair  their  suitability  for  preser- 
vation as  wilderness.  Therefore,  some  actions  can 
occur  in  WSAs  that  would  not  be  allowed  in  wilder- 
ness areas.  These  actions,  however,  could  not 
im-pair  wilderness  values  at  the  time  the  Secretary 


of  the  Interior  submits  his  wilderness  suitability  rec- 
ommendations to  the  President  (BLM  Interim  Man- 
agement Policy  and  Guidelines  for  Lands  Under  Wil- 
derness Review,  USDI,  BLM  1979). 

In  wilderness  areas,  BLM's  policy  is  to  allow  nat- 
ural ecological  processes  to  occur  and  to  be  inter- 
fered with  only  in  rare  circumstances.  Noxious 
weeds  would  not  ordinarily  be  controlled  in  wilder- 
ness areas  unless  these  weeds  threaten  outside 
lands  or  are  spreading  within  the  wilderness.  In 
those  cases,  noxious  weeds  may  be  grubbed  man- 
ually or  controlled  with  herbicides,  provided  the  con- 
trol can  be  effected  without  seriously  impairing  wil- 
derness values  (BLM  Wilderness  Management 
Policy-USDI,  BLM  1981). 

To  determine  if  evidence  of  historic  or  prehistoric 
occupation  existed  prior  to  BLM  activities,  special 
surveys  are  undertaken  to  determine  possible  con- 
flicts in  management  objectives.  In  addition,  a  Class 
III  (complete)  cultural  resources  inventory  is 
required  on  all  areas  to  be  subjected  to  ground  dis- 
turbance. This  inventory  is  conducted  in  the  preplan- 
ning stage  of  an  action,  and  the  results  are  analyzed 
in  an  environmental  analysis  addressing  the  action 
(BLM  Manual  H-1 790-1).  When  a  cultural  resource 
that  might  be  harmed  is  discovered  during  weed 
treatment,  nearby  operations  are  immediately  sus- 
pended and  may  resume  only  upon  receipt  of  written 
instructions  from  the  BLM  authorized  officer.  Proce- 
dures under  36  CFR  800  would  be  followed,  includ- 
ing consultation  with  the  State  Historic  Preservation 
Officer  in  determining  eligibility  for  nomination  to 
the  National  Register  of  Historic  Places,  effect,  and 
adverse  effects. 

Preventive  management  is  important  in  prevent- 
ing or  retarding  the  spread  of  noxious  weeds.  All 
weed  species  are  spread  by  seed,  vegetative  repro- 
duction parts  such  as  rhizomes,  tubers,  corms, 
bulbs,  and  bulblets  or  both  seed  and  vegetative 
reproductions  parts.  The  method  of  spread  of  nox- 
ious weeds  that  has  the  greatest  impact  on  all  land- 
owners is  the  continued  spread  by  human  activity 
through  the  use  of  vehicles,  machinery  or  cargo 
equipment  along  highways,  railroads,  and  rights-of- 
ways.  Noxious  weeds  also  spread  downstream  from 
sources  of  infestation  by  seed  deposit  into  the  water. 
Animals  and  birds  also  spread  weeds  by  ingesting 
the  seed,  or  having  the  seed  attach  to  their  hair, 
wool,  fur,  feathers,  etd.  and  then  later  the  seed  drop- 
ping to  the  ground.  Label  restrictions  dealing  with 
bufferzones,  feeding  areas  and  holding  pastures  will 
be  observed.  Weeds  can  also  be  introduced  by  hay 
and  other  foodstuffs.  Weeds  have  also  been  intro- 
duced in  an  area  because  they  have  been  used  as 
an  ornamental  and  escaped  from  the  original  site  by 
seed  dispersal  or  vegetative  reproduction.  Sale  of 
wildflower  seeds  and  wild  bird  feed  in  some  situa- 
tions include  seeds  of  such  noxious  weeds  as  knap- 
weed or  thistle,  and  should  be  checked  prior  to  use. 
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PROPOSED  ACTION  AND 
ALTERNATIVES 

The  treatment  methods  and  acreages  included  in 
the  proposed  action  and  alternative  programs  are 
detailed  below.  The  total  annual  acreage  treated 
would  vary  across  program  alternatives  (Table  1-1). 
Tables  1-2  through  1-6  depict  estimated  average 
annual  acres  to  be  treated  within  each  state  and  as 
proposed  under  alternative  scenarios.  The  tables 
were  developed  in  this  Final  EIS  to  better  describe 
the  origin  of  treatment  acres  proposed  within  the  var- 
ious states.  (The  five  treatment  methods— manual, 
mechanical,  biological,  prescribed  burning,  and  che- 
mical—are described  in  the  Standard  Operating 
Procedures  section.) 

The  primary  difference  between  the  proposed 
action  and  Alternative  5,  No  Action  Alternative,  is 
that  more  treatment  methods  would  be  available  for 
use  on  a  greater  number  of  acres  in  the  proposed 
action  than  Alternative  5.  Some  untreated  areas  may 
be  suitable  to  treatment  by  only  one  method 
(because  of  accessibility,  cost,  feasibility,  or  amount 
of  surface  disturbance  acceptable)  that  is  not  yet 
approved  for  that  area.  Treatment  of  these  additional 
acres  is  reflected  in  Alternative  1. 

The  treatment  method(s)  used  in  the  treatment 
program  selected  would  depend  on  characteristics 
of  the  soil  and  the  target  plant  species;  the  location, 
size,  terrain,  and  accessibility  of  the  target  area;  and 
weather  conditions  prevalent  at  the  time  treatment 
is  necessary. 

Chemical  or  prescribed  burning  methods  will  be 
used  to  treat  the  greatest  proportion  of  acres  in  all 
five  alternatives;  manual  methods  will  beusedforthe 
smallest  proportion  of  acres  (Figure  1-4).  Both  the 
manual  and  mechanical  treatment  methods  are 
labor  intensive,  so  fewer  acres  can  be  treated  in  any 
given  time  period  with  the  same  number  of  workers 
than  with  prescribed  burning  or  chemical  treat- 
ments. In  addition,  costs  of  manual  and  mechanical 
methods  are  greater  per  acre  treated  than  pre- 
scribed burning  or  chemical  methods.  In  most 
cases,  however,  manual  and  mechanical  treatment 
methods  can  be  used  under  less  restrictive  weather 
conditions  than  chemical  or  prescribed  burning 
methods. 


Alternative  1:  Proposed  Action 

All  methods  of  vegetation  treatment— manual, 
mechanical,  biological,  prescribed  burning,  and  che- 
mical—would be  available  to  treat  vegetation  under 
the  proposed  action.  This  is  the  most  flexible  of  all 


the  alternatives  because  it  would  allow  implementa- 
tion of  the  most  effective  treatment  method  on  each 
site. 

An  estimated  average  of  372,000  acres  would  be 
treated  each  year;  approximately  64  percent  of  the 
acres  would  be  treated  with  chemicals  or  prescribed 
burning. 


Alternative  2:  No  Aerial  Application 
of  Herbicides 

This  program  alternative  also  allows  all  five  vege- 
tation treatment  methods  to  be  used.  However,  the 
application  method  for  chemical  treatment  would  be 
restricted  to  ground-based  techniques;  only  vehicle 
or  manual  application  would  be  permitted. 

The  average  annual  acreage  treated  would  be  esti- 
mated at  323,000.  Prescribed  burning  and  mechan- 
ical methods  would  beusedforapproximately63  per- 
cent of  the  acres  treated.  The  elimination  of  aerial 
herbicide  application  would  result  in  13  percent 
fewer  acres  treated  than  under  Alternative  1  because 
these  acres  cannot  be  treated  by  any  other  method. 


Alternative  3:  No  Use  of  Herbicides 

Four  vegetation  treatment  methods  would  be  used 
in  this  alternative:  manual,  mechanical,  biological, 
and  prescribed  burning.  Herbicides  would  not  be 
used  under  any  circumstance. 

The  estimated  average  number  of  acres  treated 
would  be  285,000  per  year,  with  prescribed  burning 
and  mechanical  methods  used  on  approximately  74 
percent  of  the  acreage.  About  23  percent  fewer  acres 
would  be  treated  in  this  alternative  than  in  Alterna- 
tive 1  because  they  can  not  be  treated  by  man  ual ,  me- 
chanical,  biological,  or  prescribed  burning  methods. 


Alternative  4:  No  Use  of  Prescribed 
Burning 

Under  this  alternative,  vegetation  treatment  would 
be  limited  to  manual,  mechanical,  biological,  and 
chemical  methods.  Prescribed  burning  would  not  be 
used. 

The  annual  estimated  acreage  treated  would  aver- 
age 318,000.  Chemical  treatments  would  be  used  on 
approximately  55  percent  of  the  acres.  About  1 4  per- 
cent fewer  acres  would  be  treated  with  this  program 
alternative  than  with  Alternative  1;  these  acres  may 
not  be  effectively  treated  by  any  other  method. 
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Figure  1-4 

Proportion  of  Acreage  Treated  Annually 
by  Treatment  Method 
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Alternative  5:  No  Action  (Continue 
Current  Management) 

BLM  would  continue  1PM  vegetation  treatment 
programs  under  this  alternative.  An  estimated 
243,000  acres  would  be  treated  annually  using  man- 
ual, mechanical,  biological,  prescribed  burning,  and 
chemical  methods.  Approximately  62  percent  would 
continue  to  be  treated  using  prescribed  burning  and 
biological  methods. 


STANDARD  OPERATING 
PROCEDURES 

This  section  summarizes  the  available  treatment 
methods  and  standard  operating  procedures  that 
would  be  used  in  a  vegetation  treatment  program. 
BLM  policies  and  guidance  for  public  land  treat- 
ments would  be  followed  in  implementing  all  treat- 
ment methods.  Many  guidelines  are  provided  in  Man- 
ual Section  1740,  Renewable  Resource  Improve- 
ments and  Treatments  (BLM  1985b);  Manual  Sec- 
tion 1741  ,  Renewable  Resource  Improvements,  Prac- 
tices, and  Standards  (BLM  1985c);  Handbook 
H-1740-1,  Renewable  Resource  Improvement  and 
TreatmentGuidelinesand  Procedures  (BLM  1987b); 
and  Manual  Section  9220,  Integrated  Pest  Manage- 
ment (BLM  1981a).  Appendix  J  lists  many  other  ref- 
erences for  general  and  specific  program  policy, 
procedures,  and  standards  pertinent  to  implementa- 
tion of  renewable  resource  improvements. 

BLM  could  use  any  of  the  five  treatment  methods 
summarized  below  to  suppress  undesired  vegeta- 
tion. Operational  details  of  the  manual,  mechanical, 
biological,  and  prescribed  burning  methods  are  pre- 
sented in  Appendix  C;  chemical  operations  are 
described  in  Section  2  of  Appendix  E. 

Vegetation  treatment  methods  are  selected  based 
on  several  important  parameters  that  include  (1)  the 
characteristics  of  the  target  plant  species  (size,  dis- 
tribution, density,  and  life  cycle);  (2)  associated 
plant  species;  (3)  the  land  use  of  the  target  area;  (4) 
the  size,  slope,  accessibility,  and  soil  characteristics 
(rockiness  and  erodibility)  of  the  area  to  be  treated; 
(5)  climatic  conditions  present  at  the  time  of  treat- 
ment (for  example,  wind  speed,  precipitation,  or  sea- 
son); (6)  the  proximity  of  the  area  targeted  for  vege- 
tation treatment  to  sensitive  areas  (for  example, 
threatened  and  endangered  plant  or  animal  habitat, 
riparian  zones,  significant  aquatic  resources  and 
unstable  watersheds,  or  areas  of  human  or  livestock 
habitation);  (7)  need  for  subsequent  revegetation, 
and  (8)  time  of  year  treatment  could  occur.  Site- 
specific  analyses  consider  all  these  factors  before  a 
treatment  method  is  selected. 


Reseeding  is  sometimes  required  after  treatment 
when  remaining  vegetation  is  present  in  insufficient 
quantity  to  naturally  reseed  the  site.  Site-selection 
factors  important  for  successful  seeding,  which  are 
part  of  the  decision  process  for  the  whole  treatment, 
includeadequate  soilfor  root  developmentand  mois- 
ture storage,  adequate  moisture  to  support  the  spe- 
cies seeded,  and  minimal  rockiness  and  slope. 
Chances  for  seeding  success  are  also  improved  by 
selecting  seed  with  high  purity  and  percentage  ger- 
mination, planting  at  proper  depth,  planting  at  the 
right  time  of  year  for  the  region,  selecting  an  appro- 
priate seeding  rate  for  the  method  of  seeding,  and 
determining  whether  broadcast  seeding  will  be  ade- 
quate or  whether  drilling  will  be  required. 

All  values  and  uses  of  a  site  dictate  selection  of 
a  seed  mixture.  Some  of  these  considerations 
include  maintaining  vegetative  diversity  for  range- 
land  and  wildlife  uses,  improving  recreation  and  aes- 
thetic values,  and  improvement  of  watershed  values. 
The  most  satisfactory  mixtures  for  most  rangeland 
situations  include  a  combination  of  adapted 
grasses,  forbs,  and  shrubs.  Forbs  and  shrubs  in  par- 
ticular can  enhance  the  valueofatreated  site  for  wild- 
life, and  excellent  forb  and  shrub  varieties  and  eco- 
types  adapted  to  many  rangeland  situations  are 
available.  Mixtures  can  better  take  advantage  of  vari- 
able soil,  terrain,  and  climatic  conditions  and  are 
more  likely  to  withstand  insect  infestations  and  sur- 
vive adverse  climatic  conditions.  Once  the  site  has 
been  seeded,  it  is  important  to  allow  seeded  vegeta- 
tion to  establish.  On  most  rangeland  seeding,  this 
usually  means  no  grazing  for  two  full  growing  sea- 
sons following  seeding,  and  longer  if  dry  conditions 
prevail  during  the  establishment  period. 

During  site  specific  analysis  and  preliminary  plan- 
ning of  weed  management  programs,  some  of  the 
considerations  taken  will  be: 

A.  Management  program/objective  for  the  site. 

B.  Total  acres  in  the  unit. 

C.  Number  of  acres  infested  with  weed  in  the  unit. 

D.  Predominant  weed  species  in  the  unit. 

E.  Predominant  non-target  plant  species  in  the 
unit. 

F.  Consideration  of  all  feasible  pest  management 
alternatives,  including: 

(1)  Identification  of  environmental  effects  on 
fish,  wildlife,  soil,  ground  and  surface 
water,  air,  rare/endangered  plants  and  ani- 
mals, nontarget  plants  and  culture  sites. 

(2)  Human  health  hazard(s)  associated  with 
each  method. 

(3)  Effectiveness  of  each  method  (retreatment 
needs). 
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(4)  Cost  of  each  method. 

(5)  Cost  of  each  method  regarding  hazards  to 
nontarget  species. 

(6)  Map  of  survey  unit(s). 

(7)  Growth  characteristics,  sensitivity  to  treat- 
ment method,  stage  of  growth,  life  span, 
etc.  of  both  target  and  nontarget  plant  spe- 
cies at  the  time  of  treatment. 

Recommended  treatment  method(s),  or  combi- 
nation of  methods. 

Ifchemical  pesticides  are  recommended,  thefoi- 
lowing  additional  information  is  required: 

(1 )  Pesticide  common  names,  application  rate, 
carrier. 

(2)  Posting  requirements  (if  needed). 

(3)  Positive  placement  techniques  planned  to 
minimize  drift  and  effects  on  nontarget 
areas. 

(4)  Method  of  application  (ground,  aerial,  back- 
pack). 

(5)  Special  restrictions  on  the  pesticide  label 
or  BLM  regulations  with  regard  to  han- 
dling, buffer  strips,  grazing,  re-entry,  wind, 
droplet  size,  etc. 

(6)  Monitoring  plans  (water,  efficacy, 
target  effects,  target  effects,  etc.) 


non- 


Generally,  mechanical  treatment  would  avoid 
areas  of  high  slope  (greater  than  20  to  30  percent); 
areas  of  high  erosion  hazard  where  vegetation  cover 
is  adequate;  areas  where  revegetation  potential  is 
low;  areas  frequently  impacted  by  high  precipitation 
events;  and  areas  having  high  potential  for  compac- 
tion. Buffer  strips  would  be  left  around  water 
courses  and  drainages.  Soil  disturbing  activities 
would  be  perpendicular  to  the  slope,  where  possible, 
to  reduce  concentrating  the  water. 

Usually,  biological  methods  using  ungulates 
would  avoid  erosion  hazard  areas,  areas  of  compact- 
ible  soils,  riparian  areas  susceptible  to  bank  dam- 
age, and  steep  erodible  slopes. 


Treatment  Method  Descriptions 


Manual 

Hand-operated  power  tools  and  hand  tools  are 
used  in  manual  vegetation  treatment  to  cut,  clear,  or 
prune  herbaceous  and  woody  species.  Under  the 
proposed  action,  approximately  4  percent  of  the 
treatment  areas  (14,000  acres)  would  be  treated  in 


this  manner.  In  manual  treatments,  workers  would 
cut  plants  above  ground  level;  pull,  grub,  or  dig  out 
plant  root  systems  to  prevent  subsequent  sprouting 
and  regrowth;  scalp  at  ground  level  or  remove  com- 
peting plants  around  desired  vegetation;  or  place 
mulch  around  desired  vegetation  to  limit  the  growth 
of  competing  vegetation. 

Hand  tools  such  as  the  hand  saw,  axe,  shovel, 
rake,  machete,  grubbing  hoe,  mattock  (combination 
of  axe  and  grubbing  hoe),  brush  hook,  and  hand 
clippers  are  used  in  manual  treatments.  Axes,  shov- 
els, grubbing  hoes,  and  mattocks  can  dig  up  and  cut 
below  the  surface  to  remove  the  main  root  of  plants 
such  as  prickly  pear  and  mesquite  that  have  roots 
that  can  quickly  resprout  in  response  to  surface  cut- 
ting or  clearing.  Workers  also  may  use  power  tools 
such  as  chain  saws  and  power  brush  saws. 

Although  the  manual  method  of  vegetation  treat- 
ment is  labor  intensive  and  costly,  compared  to  pre- 
scribed burning  or  herbicide  application,  it  can  be 
extremely  species  selective  and  can  be  used  in  areas 
of  sensitive  habitats  or  areas  that  are  inaccessible 
to  ground  vehicles. 


Mechanical 

BLM  uses  wheel  tractors,  crawler-type  tractors,  or 
specially  designed  vehicles  with  attached  imple- 
ments for  mechanical  vegetation  treatments  (Figure 
1-5).  About  16  percent  (58,000  acres)  of  the  pro- 
posed vegetation  treatments  would  use  mechanical 
methods.  The  best  mechanical  method  for  treating 
undesired  plants  in  a  particular  location  depends  on 
the  following  factors:  (1 )  characteristics  of  the  unde- 
sired species  present  (for  example,  density,  stem 
size,  brittleness,  and  sprouting  ability);  (2)  need  for 
seedbed  preparation  and  revegetation;  (3)  topogra- 
phy and  terrain;  (4)  soil  characteristics  (for  example, 
type,  depth,  amount  and  size  of  rocks,  erosiveness, 
and  susceptibility  to  compaction);  (5)  climatic  con- 
ditions; and  (6)  potential  cost  of  improvement  as 
compared  to  expected  productivity. 


Biological 

Biological  methods  of  vegetation  treatment 
employ  living  organisms  to  selectively  suppress, 
inhibit,  or  control  herbaceous  and  woody  vegetation 
(Figure  1-6).  This  method  is  viewed  as  one  of  the 
more  natural  processes  because  it  requires  the 
proper  management  of  plant-eating  organisms  and 
precludes  the  use  of  mechanical  devices,  chemical 
treatments,  or  burning  of  undesired  vegetation.  Ap- 
proximately 16  percent  (60,000  acres)  of  BLM's  pro- 
posed vegetation  treatment  program  would  use  bio- 
logical methods. 
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Figure  1-5.  Mechanical  dislcing  equipment. 


The  use  of  biological  control  agents  will  be  con- 
ducted in  accordance  with  BLM  procedures  in  the 
Use  of  Biological  Control  Agents  of  Pests  on  Public 
Lands  (BLM  1990).  Insects,  pathogens,  and  grazing 
by  cattle,  sheep  or  goats  would  be  used  as  biological 
control  methods  under  all  alternatives,  although  at 
the  present  these  methods  can  control  few  plant  spe- 
cies. Insects  are  the  main  natural  enemies  being 
used  at  the  present  time.  Other  natural  enemies  in- 
clude mites,  nematodes  and  pathogens.  This  treat- 
ment method  will  not  eradicate  the  target  plant  spe- 
cies but  merely  reduces  the  target  plant  densities  to 
more  tolerable  levels.  This  method  also  reduces  com- 
petition with  the  desired  plant  species  for  space, 
water  and  nutrients.  This  treatment  method  will  be 
used  on  larger  sites  where  the  target  plant  has 
become  established  and  is  strongly  competitive. 

Generally,  biological  methods  using  cattle,  sheep, 
or  goats  would  avoid  erosion  hazard  areas,  areas  of 
compactible  soils,  riparian  areas  susceptible  to  bank 
damage,  and  steep  erodible  slopes. 


Biological  control  using  cattle,  sheep  or  goats 
would  be  applied  to  treatment  areas  for  short  peri- 
ods. When  considering  the  use  of  grazing  animals 
as  an  effective  biological  control  measure,  several 
factors  will  be  fallen  into  consideration  including: 

(1)  target  plant  species  present, 

(2)  size  of  the  infestation  of  target  plant  species, 

(3)  other  plant  species  present, 

(4)  stage  of  growth  of  both  target  and  other  plant 
species, 

(5)  palatability  of  all  plant  species  present, 

(6)  selectivity  of  all  plant  species  present  by  the  graz- 
ing animal  species  that  is  being  considered  for 
use  as  a  biological  control  agent, 

(7)  the  availability  of  that  grazing  animal  within  the 
treatment  site  area,  and 

(8)  type  of  management  program  that  is  logical  and 
realistic  for  the  specific  treatment  site. 
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These  factors  will  be  some  of  the  options  taken 
when  developing  the  individual  treatment  for  a  spe- 
cific site. 

Although  discussed  as  biological  agents,  cattle, 
sheep  and  goats  are  not  truly  biological  agents  but 
are  domestic  animals  used  to  control  only  the  top- 
growth  of  certain  noxious  weeds.  The  following  are 
some  advantages  of  using  domestic  animals,  mainly 
sheep  or  goats,  for  noxious  weed  control:  (1)  they 
use  weeds  as  a  food  source,  (2)  following  a  brief 
adjustment  period,  they  sometimes  consume  as 
much  as  50  percent  of  their  daily  diet  of  this  species, 
(3)  average  daily  gains  of  offspring  grazing  certain 
weed-infested  pastures  can  sometimes  be  signifi- 
cantly higher  than  average  daily  gains  of  offspring 
grazing  grass  pastures,  and  (4)  sheep  or  goats  can 
be  used  in  combination  with  herbicides. 

Some  of  the  disadvantages  of  using  domestic  ani- 
mals are  (1)  they  also  use  nontarget  plants  as  food 
sources,  (2)  the  use  of  domestic  animals,  like  sheep 
or  goats,  requires  a  herder  or  temporary  fencing,  (3) 
the  animals  may  be  killed  by  predators  such  as 


coyotes,  (4)  heavy  grazing  of  some  weed  species, 
such  as  leafy  spurge,  tends  to  loosen  the  stool  of  the 
grazing  animals,  and  (5)  most  weed  species  are  less 
palatable  than  desirable  vegetation  and  would  cause 
overgrazing. 

Particular  insects,  pathogens  or  combinations  of 
these  biological  control  agents  may  also  be  intro- 
duced into  an  area  of  competing  or  undesired  vege- 
tation to  selectively  feed  upon  or  infect  those  target 
plants  and  eventually  reduce  their  density  within 
that  area.  Only  on  rare  occasions  will  one  specific 
biological  control  agent  reduce  the  target  plant  den- 
sity to  the  desired  level  of  control.  Therefore  in  most 
situations,  a  complex  of  biological  control  agents  is 
needed  to  reduce  the  target  plant  density  to  a  desir- 
able level.  But  even  with  a  complex  of  biological  con- 
trol agents,  often  15  to  20  years  are  needed  to  bring 
aboutan  economic  control  level,  especially  on  creep- 
ing perennials.  In  most  circumstances,  biological 
control  agents  are  not  performing  control.  They  are 
only  creating  stresses  on  the  weeds,  which  is  not  the 
same  as  control. 


Figure  1-6.  Grazing  biological  treatment  using  sheep. 
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As  biological  control  agents  become  available, 
BLM  will  continue  to  increase  their  use.  See  Appen- 
dixes C2,  C3  &  C4  for  the  lists  of  biological  control 
agents  that  are  currently  being  considered  for  use. 

Some  of  the  advantages  of  using  natural  enemies 
to  control  weeds  are  that  (1)  they  are  self- 
perpetuating,  (2)  they  can  be  comparatively  econom- 
ical once  studied  and  established,  (3)  they  can  be 
highly  selective,  (4)  they  offer  a  high  degree  of  envi- 
ronmental safety,  and  (5)  they  do  not  require  fossil 
fuel  energy. 

Biological  control,  however,  does  have  limitations 
because  (1)  it  is  a  slow  process,  (2)  it  does  not 
achieve  eradication  but  merely  reduces  weed  densi- 
ties to  more  tolerable  levels,  (3)  it  is  highly  selective, 
attacking  one  weed  existing  among  a  complex  of 
other  weeds,  (4)  it  cannot  be  used  against  weeds  that 
are  valued  under  some  situation  because  insects  or 
pathogens  do  not  recognize  boundaries,  (5)  it  can- 
not be  used  against  weeds  that  are  closely  related 
to  beneficial  plants  because  the  insects  or  patho- 
gens may  be  unable  to  discriminate  between  related 
plant  species,  and  (6)  it  cannot  be  used  against 
weeds  when  the  biological  control  agent  requires  an 
alternate  host  that  may  be  a  beneficial  plant. 

To  develop  a  biological  weed  control  program,  the 
following  steps  must  be  taken: 

(1)  Identify  weed  species  and  determine  origin. 

(2)  Determine  if  any  natural  enemies  occur  at  the 
point  of  origin. 

(3)  If  possible,  collect  natural  enemies. 

(4)  Hold  preliminary  screening  trials  on  the  natural 
enemies  of  the  weed  in  the  United  States. 

(5)  Hold  further  screening  trials  in  the  United 
States. 

(6)  Raise  biological  control  agents  before  first 
release. 

(7)  Release  biological  control  agents  for  the  first 
time  onto  selected  sites. 

(8)  If  biological  control  agents  survive  and  increase 
in  numbers,  collect  agents  and  release  onto 
other  sites  of  weed  infestation. 

Usually  a  complex  of  at  least  three  to  five  different 
biological  agents,  such  as  insects,  must  be  used  to 
attack  an  individual  weed  infestation  site.  But  even 
with  a  complex  of  biological  agents,  often  15  to  20 
years  are  needed  to  bring  about  an  economic  con- 
trol level,  especially  on  creeping  perennials. 


Prescribed  Burning 

Prescribed  burning  is  the  planned  application  of 
fire  to  wildland  fuels  in  their  natural  or  modified 


state,  under  specified  conditions  of  fuels,  weather, 
and  other  variables,  to  allow  the  fire  to  remain  in  a 
predetermined  area  and  to  achieve  site-specific  fire 
and  resource  management  objectives  (Figure  1-7). 

Management  objectives  of  prescribed  burning 
include  the  control  of  certain  species;  enhancement 
of  growth,  reproduction,  or  vigor  of  certain  species; 
management  of  fuel  loads;  and  maintenance  of  vege- 
tation community  types  that  best  meet  multiple-use 
management  objectives.  Treatments  would  be  imple- 
mented in  accordance  with  BLM  procedures  in  Fire 
Planning  (BLM  1987c),  Prescribed  Fire  Management 
(BLM  1988b),  and  Fire  Training  and  Qualifications 
(BLM  1987d). 


Chemical 

Treatments  would  be  conducted  in  accordance 
with  BLM  procedures  in  Chemical  Pest  Control 
(BLM  1988c).  Treatments  would  meet  or  exceed  indi- 
vidual States'  label  standards.  The  chemicals  can  be 
applied  by  many  different  methods,  and  the  selected 


Figure  1-7.  Drip  torch  used  to  ignite  a  prescribed 
burn. 
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technique  depends  on  a  number  of  variables.  Some 
of  these  are  (1)  the  treatment  objective  (removal  or 
reduction);  (2)  the  accessibility,  topography,  and 
size  of  the  treatment  area;  (3)  the  characteristics  of 
the  target  species  and  the  desired  vegetation;  (4)  the 
location  of  sensitive  areas  in  the  immediate  vicinity 
(potential  environmental  impacts);  (5)  the  antici- 
pated costs  and  equipment  limitations;  and  (6)  the 
meteorological  and  vegetative  conditions  of  the 
treatment  area  at  the  time  of  treatment. 

Herbicide  applications  are  scheduled  and 
designed  to  minimize  potential  impacts  on  non- 
target  plants  and  animals,  while  remaining  consis- 
tent with  the  objective  of  the  vegetation  treatment 
program.  The  rates  of  application  depend  on  the 
target  species,  presence  and  condition  of  nontarget 
vegetation,  soil  type,  depth  to  the  water  table,  pres- 
ence of  other  water  sources,  and  the  requirements 
of  the  label. 

In  many  circumstances  the  herbicide  chosen,  time 
of  treatment,  and  rate  of  application  of  the  herbicide 
is  different  than  the  most  ideal  herbicide  application 
for  maximum  control  of  the  target  plant  species  in 
order  to  minimize  damage  to  the  nontarget  plant  spe- 
cies, and  to  ensure  minimum  risk  to  human  health 
and  safety. 


The  chemicals  would  be  applied  aerially  with  heli- 
copters (Figure  1-8)  or  fixed-wing  aircraft  or  on  the 
ground  using  vehicles  or  manual  application  de- 
vices. Helicopters  are  more  expensive  to  use  than 
fixed-wing  aircraft,  but  they  are  more  maneuverable 
and  effective  in  areas  with  irregular  terrain  and  in 
treating  specific  target  vegetation  in  areas  with 
many  vegetation  types.  Manual  applications  are 
used  only  for  treating  small  areas  or  those  inacces- 
sible by  vehicle. 

Nineteen  herbicides  were  proposed  for  use  in  the 
vegetation  treatment  program.  However,  after 
impact  and  risk  assessment  analyses,  17  are  pro- 
posed for  use  in  the  vegetation  treatment  program. 
BLM  has  reexamined  the  risk  assessment  and  exam- 
ined additional  data  for  amitrole.  BLM  has  deter- 
mined that  amitrole  is  no  longer  considered  for  pro- 
posed use  in  this  document.  Amitrole  will  be  deleted 
in  the  Record  of  Decision.  Since  drafting  this  docu- 
ment, producers  are  no  longer  manufacturing 
dalapon  formulations  registered  for  proposed  use. 
Therefore,  dalapon  is  no  longer  considered  for  use. 
However,  information  on  all  19  herbicides  is 
included  throughout  the  document. 
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Figure  1-8.  Helicopter  herbicide  application. 
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The  typical  and  maximum  application  rates  of 
each  would  vary,  depending  on  the  program  area 
being  treated  (Tables  1-7  and  1-8).  Toxicity  and  en- 
vironmental fate  summaries  for  each  herbicide  are 
provided  below/.  (References  for  these  discussions 
are  given  in  Appendix  E.) 


Toxicity  and  EnvironmentaS  Fate  Summaries 

Amitrole.  Amitrole  is  a  broad-spectrum  herbicide 
used  for  controlling  a  wide  range  of  grasses  and 
broad  leaf  weeds.  It  is  registered  for  use  on  many  non- 
crop  sites,  including  rights-of-way,  marshes  and 
drainage  ditches,  ornamentals,  and  commercial, 
industrial,  agricultural,  and  domestic  properties.  Am- 
itrole is  readily  absorbed  and  translocated  by  roots 
and  leaves  and  prevents  normal  plant  growth  by  dis- 
rupting chloroplast  development,  bud  regrowth,  and 
the  metabolism  of  nucleic  acid  precursors. 


A  crystalline,  colorless,  and  odorless  compound, 
amitrole  is  soluble  in  some  polar  solvents  and  stable 
in  heat  to  100°  C  (212°  F).  Amitrol  T™,  a  commonly 
used  formulation  manufactured  and  marketed  by 
the  Rhone-Poulenc  Company,  contains  21 .5  percent 
(2  lbs/gal)  amitrole  and  78.4  percent  inert  ingre- 
dients. 

Evidence  suggests  that  amitrole  produces  slight 
to  very  slight  acute  effects  in  mammals.  The  thyroid 
and  pituitary  glands  seem  to  be  the  primary  target 
organs  in  rat  feeding  studies.  Rat  feeding  studies 
also  have  demonstrated  consistently  an  oncogenic 
potential,  and  consequently  EPA  has  classified  ami- 
trole as  a  probable  carcinogen.  In  the  herbicide  risk 
assessment  conducted  for  this  final  EIS,  amitrole 
was  assumed  to  be  carcinogenic.  However,  no  muta- 
genic or  teratogenic  effects  have  been  noted  in  lab- 
oratory studies.  Amitrole  is  only  slightly  toxic  to  fish 
and  crayfish,  very  slightly  toxic  to  birds,  and  moder- 
ately toxic  to  aquatic  invertebrates. 


Table  1-7 

Typical  Herbicide  Application  Rates  by  Area 
(pounds  active  ingredient  per  acre) 


Public  Domain 

Oil  and  Gas 

Rights-of-Way 

Recreation 

Herbicide 

Trade  Name(s)i 

Rangeland 

Forest  Land 

Sites2 

on  Public  Land 

Sites3 

Amitrole 

Amitrol-T 

2 

2 

4 

2 



Atrazine 

AAtrex,  Atratol 

1 

4 

10 

4 

1 

Bromacil 

Hyvar  X 

— 

— 

8 

8 

— 

Bromacil  +  Diuron 

Krovar  1 

— 

— 

8 

8 

— 

Chlorsulfuron 

Telar 

— 

2oz 

2.25  oz 

2.25  oz 

2oz 

Clopyralid 

Reclaim,  Stinger 

0.5 

— 

— 

12 

12 

2,4-D 

Clean  Crop,  DMA4, 
Esteron  99, 
Weedar,  Weedone 

4 

4 

4 

4 

3 

Dalapon 

Dalapon  85 

3 

4 

4 

4 

4 

Dicamba 

Banvel 

4 

4 

8 

4 

4 

Diuron 

Karmex 

— 

— 

10 

4 

— 

Glyphosate 

Rodeo,  Roundup,  Accord 

4 

2 

4 

4 

4 

Hexazinone 

Velpar 

0.67 

2 

4 

2 

2 

Imazapyr 

Arsenal 

1 

1.5 

1.5 

1.5 

1.5 

Mefluidide 

Embarl< 

— 

— 

0.25 

0.25 

— 

Metsulfuron  Methyl 

Escort 

— 

— 

1.2  oz 

1.2  oz 

— 

Picloram 

Grazon  PC 
Tordon 

2 

2 

3 

3 

2 

Simazine 

Princep  BOW,  Princep  4G, 
Aquazine,  Simazine  SOW 

— 

4 

10 

4 

1 

Sulfometuron  Methyl 

Oust 

— 

— 

9oz 

9oz 

— 

Tebuthiuron 

Graslan,  Spike 

0.5 

1.5 

6 

1.5 

0.5 

Triclopyr 

Garlon,  Grazon  ET 

1.5 

2 

4 

4 

1.5 

1  For  a  complete  listing  of  formulations  available  for  use,  see  Appendix  M.  These  formulations  have  been  investigated  to 
insure  that  they  contain  no  inerts  on  Lists  1  or  2  of  the  Environmental  Protection  Agency  (EPA)  lists  of  inerts. 

2  Includes  oil  and  gas  drilling  and  production  facilities,  pipelines,  powerlines,  and  roads  on  public  land. 

3  Includes  developed  recreation  sites,  Recreation  and  Public  Purpose  (R&PP)  sites,  and  cultural  and  historical  sites  on  public 
land. 
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Table  1-8 

Maximum  Herbicide  Application  Rates  by  Area 
(pounds  active  ingredient  per  acre) 


Public  Domain 

Oil  and  Gas 

Rights-of-Way 

Recreation 

Herbicide 

Trade  Name(s)i 

Rangeland 

Forest  Land 

Sltes2 

on  Public  Land 

Sites3 

Amitrole 

Amitrol-T 

2 

2 

9.9 

9.9 

Atrazine 

AAtrex,  Atratol 

1 

4 

40 

40 

1 

Bromacil 

Hyvar  X 

— 

— 

16 

16 

— 

Bromacil  +  Diuron 

Krovar  1 

— 

— 

20 

20 

_ 

Chlorsulfuron 

Teiar 

— 

2oz 

2.25  oz 

2.25  oz 

2oz 

Clopyralid 

Reclaim,  Stinger 

0.5 

— 

— 

12 

12 

2,4-D 

Clean  Crop,  DMA4, 
Esteron  99, 
Weedar,  Weedone 

6 

8 

4 

4 

3 

Dalapon 

Dalapon  85 

3 

4 

22 

22 

4 

Dicamba 

Banvel 

8 

4 

8 

8 

8 

Diuron 

Karmex 

— 

— 

32 

32 



Giypliosate 

Rodeo,  Roundup,  Accord 

5 

3 

4 

4 

5 

Hexazinone 

Velpar 

0.67 

3 

10.8 

10.8 

3 

Imazapyr 

Arsenal 

1 

1.5 

1.5 

1.5 

1.5 

Mefluidlde 

Embarl< 

— 

— 

0.25 

0.25 

— 

IVIetsulfuron  Mettiyi 

Escort 

— 

— 

1.2  oz 

1.2  oz 

— 

Picloram 

Grazon  PC 
Tordon 

2 

2 

3 

3 

2 

Simazine 

Princep  SOW,  Princep  40, 
Aquazlne,  Simazine  SOW 

— 

4 

10 

10 

4 

Sulfometuron  Methyl 

Oust 

— 

— 

9oz 

9oz 

— 

Tebuthluron 

Graslan,  Spike 

4 

5 

6 

6 

4 

Triclopyr 

Garlon,  Grazon  ET 

1.5 

4 

8 

8 

1.5 

1  For  a  complete  listing  of  formulations  available  for  use,  see  Appendix  M.  These  formulations  have  been  investigated  to 
insure  that  they  contain  no  inerts  on  Lists  1  or  2  of  the  Environmental  Protection  Agency  (EPA)  lists  of  inerts. 

2  Includes  oil  and  gas  drilling  and  production  facilities,  pipelines,  powerlines,  and  roads  on  public  land. 

3  Includes  developed  recreation  sites.  Recreation  and  Public  Purpose  (R&PP)  sites,  and  cultural  and  historical  sites  on  public 
land. 


Microbiological  breakdown  is  approximately  2  to 
3  weeks  in  moist,  warm  soil.  This  breakdown  period 
would  be  greater  under  drier  conditions.  Loss  due 
to  photolysis  and  volatilization  is  minor.  Adsorption 
is  considered  strong  but  reversible.  Mobility  is  con- 
sidered moderate  with  a  solubility  in  water  of 
280,000  ppm.  The  persistence  is  considered  short  to 
moderate  with  a  half-life  less  than  1  to  6  months. 


Atrazine.  Atrazine  is  a  selective  triazine  controlling 
herbicide  used  for  broadleaf  and  grassy  weeds.  It  is 
registered  for  use  with  a  variety  of  grains  and  fruits, 
rangeland,  turf  grass  sod,  conifer  reforestation, 
Christmas  tree  plantations,  grass  in  orchards,  proso 
millet,  ryegrass  (perennial),  grass  seed  fields,  nonse- 
lective vegetation  control  in  chemical  fallow,  and 
noncrop  lands.  Atrazine  is  absorbed  through  roots 
and  foliage  and  acts  as  a  photosynthetic  inhibitor. 

Pure  atrazine  is  a  white,  crystalline  solid.  The  two 
brands  of  atrazine  proposed  for  use  on  BLM  lands, 
AAtrex™  and  Atratol™,  are  manufactured  by  the  Ciba- 
Geigy  Corporation. 


Atrazine  is  slightly  toxic  to  mammals  for  acute  oral 
exposure  and  dermal  effects  but  is  moderately  toxic 
as  an  eye  irritant.  Effects  to  the  kidneys  have  been 
observed  in  rats,  including  increased  ion  elimina- 
tion, decreased  creatinine  clearance,  increased 
urine  protein  levels,  and  increased  lactate  dehy- 
drogenase activity.  Based  on  chronic  feeding/ 
oncogenicity  studies,  EPA  has  classified  atrazine  as 
a  possible  human  carcinogen.  Consequently,  atra- 
zine was  assumed  to  be  a  carcinogen  in  the  herbi- 
cide risk  assessment  conducted  for  this  final  EIS.  Al- 
though all  EPA-validated  mutagenicity  assays  are 
negative,  studies  in  the  open  literature  suggest  that 
atrazine  is  a  possible  human  germ  cell  mutagen.  At- 
razine is  moderately  to  highly  toxic  to  fish  and 
aquatic  invertebrates  and  is  highly  toxic  and  terato- 
genic to  immature  fish  and  amphibians.  It  is  of  low 
toxicity  to  birds. 

Microbiological  breakdown  possibly  accounts  for 
a  significant  portion  of  atrazine  decomposition  in 
soil.  Adsorption  on  soil  particles  readily  occurs  but 
is  not  strong.  Atrazine  normally  is  not  found  below 
the  upper  foot  of  soil  in  detectable  quantities.  Pho- 
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tolysis  and  volatilization  occur  to  some  extent  if  high 
temperaturesand  prolonged  sunlight  follow  applica- 
tion beforeprecipitation.  Mobility  isconsidered  mod- 
erate  with  a  solubility  in  water  of  33  ppm.  Soil  half- 
life  persistence  is  18  to  120  days.  See  Table  3-6. 


Bromacil.  Bromacil  is  used  on  noncropland  areas  to 
control  a  wide  range  of  annual  and  perennial  grasses 
and  broadleaf  weeds  and  certain  woody  species. 
The  herbicide  also  is  used  for  the  selective  control 
of  annual  and  perennial  weeds  in  citrus  fruit 
orchards  and  for  seedling  weeds  in  pineapple  or- 
chards. A  combination  of  bromacil  and  diuron  is 
used  in  citrus  and  noncropland  areas.  Bromacil  is 
readily  absorbed  through  root  systems  and  is  a  po- 
tent inhibitor  of  photosynthesis. 

Pure  bromacil  is  a  white,  odorless,  crystalline  solid 
that  is  stable  in  water,  aqueous  bases,  and  common 
organic  solvents.  E.I.  du  Pont  de  Nemours  &  Com- 
pany manufactures  the  two  formulations  proposed 
for  use  on  BLM  lands,  Hyvar™X  and  Krovar™1.  Hy- 
var™X  contains  80  percent  bromacil  and  20  percent 
inert  ingredients,  while  Krovar™1  contains  a  mixture 
of  bromacil  (40  percent)  and  diuron  (40  percent)  and 
20  percent  inert  ingredients. 

Bromacil  is  slightly  toxic  to  mammals  during  acute 
exposure,  a  mild  eye  irritant,  and  a  very  slight  skin 
irritant.  In  a  chronic  toxicity  study  with  rats,  lowered 
growth  rates,  decreased  erythrocyte  counts, 
increased  thyroid  activity,  and  the  enlargement  of 
centrolobular  cells  of  the  liver  have  been  observed. 
Given  the  occurrence  of  carcinomas  and  hepatocel- 
lular adenomas  in  a  chronic  mouse  feeding/ 
oncogenicity  study,  EPA  has  classified  bromacil  as 
a  possible  human  carcinogen.  Accordingly,  bro- 
macil was  assumed  to  be  a  carcinogen  in  the  herbi- 
cide risk  assessment  conducted  for  this  final  EIS. 
Bromacil  has  no  demonstrated  teratogenic  or  feto- 
toxic  effects  and  is  considered  nonmutagenic  by 
EPA.  However,  it  is  slightly  toxic  to  birds  and  aquatic 
organisms. 

Microbiological  breakdown  is  considered  a  mode 
of  breakdown.  Its  adsorption  on  soils  is  considered 
low.  Mobility  is  high  as  with  its  solubility  in  water  of 
132,000  ppm.  Soil  half-life  persistence  of  bromacil 
acid  is  60  to  360  days,  and  bromoxynii  octanoate 
ester  is  1  to  14  days.  See  Table  3-6. 


Chlorsulfuron.  Chlorsulfuron  is  an  herbicide  used 
for  controlling  many  common  broadleaf  weeds  and 
certain  grassy  weeds  in  the  cereal  crops  of  wheat, 
barley,  and  oats;  it  also  may  be  used  in  the  fallow 
period  before  planting.  Chlorsulfuron  is  absorbed 
rapidly  by  foliage  and  causes  inhibition  of  cell  divi- 
sion. 


Pure  chlorsulfuron  is  an  odorless,  white,  crystal- 
line solid  that  is  stable  under  normal  use  conditions. 
The  formulation  proposed  for  use  by  BLM  is  made 
by  Du  Pont  and  is  marketed  under  the  name  Telar™. 
This  formulation  is  75  percent  active  ingredient  by 
weight. 

Based  on  studies  with  rats  and  rabbits,  chlorsul- 
furon is  considered  to  be  very  slightly  toxic  to  mam- 
mals during  acute  oral  and  dermal  exposures.  Also, 
available  data  indicate  that  chlorsulfuron  is  noncar- 
cinogenicand  nonmutagenic.  Chlorsulfuron  is  prac- 
tically nontoxic  to  fish  and  is  of  low  toxicity  to  birds. 

Metabolism  through  normal  soil  microbial  pro- 
cesses occur.  Hydrolysis  is  an  important  degrada- 
tion mechanism  while  photolysis  and  volatization 
play  minor  roles.  Adsorption  to  clay  is  low.  Its  sol- 
ubility is  high  in  water  of  neutral  pH  and  several  mag- 
nitudes lower  in  low  pH  water.  Low  pH  water  accel- 
erates hydrolysis.  Soil  half-life  persistence  is  28  to 
160  days.  See  Table  3-6. 


Clopyralld.  Clopyralid  is  a  systemic,  postemergent 
herbicide  that  is  effective  against  many  species  of 
Compositae,  Fabaceae,  Solanaceae,  and  Apiaceae. 
It  is  selective  in  graminaceous  crops,  as  well  as 
broad-leaved  crops,  such  as  brassicas,  sugar  beets, 
flax,  strawberries,  and  onion-type  crops.  It  may  also 
be  applied  to  cereal  crops  in  combination  with  other 
herbicides.  It  has  auxin-like  activity,  inducing  severe 
epinasty  and  hypertropy  of  the  crown  and  leaves. 

Pure  clopyralid  forms  colorless  crystals.  Its  melt- 
ing point  is  approximately  151°  C  (304°  F).  It  is  sol- 
uble in  water  and  is  acidic.  Clopyralid  forms  salts, 
which  in  solution  are  corrosive  to  aluminum,  steel, 
and  tinplate.  The  brands  proposed  for  use  on  BLM 
lands.  Reclaim™  and  Stinger™,  are  manufactured  by 
the  Dow  Chemical  Company. 

Clopyralid  is  classified  as  slightly  to  very  slightly 
toxic  to  mammals.  It  is  a  severe  eye  irritant,  however. 
Oncogenicity  and  mutagenicity  studies  suggest  that 
clopyralid  is  noncarcinogenic  and  nonmutagenic. 
Clopyralid  has  a  low  order  of  toxicity  for  fish  and 
aquatic  invertebrates  and  is  nontoxic  to  bees. 

Microbial  decomposition  appears  to  occur.  Photo- 
lysis is  not  important  in  decomposition.  Does  not 
appear  to  be  strongly  sorbed  on  soil  and  may  be  sub- 
ject to  leaching.  Solubility  is  high.  Persistence  is  low 
with  the  half-life  being  in  the  range  of  12  to  70  days 
for  clopyralid  amine  salt.  See  Table  3-6. 


2,4-D.  2,4-D  is  a  systemic  herbicide  widely  used  to 
control  broadleaf  weeds  in  wheat,  field  corn,  grain 
sorghum,  sugar  cane,  rice,  barley,  and  rangeland 
and  pastureland.  2,4-D  is  absorbed  by  plant  roots 
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and  leaves  and  causes  abnormal  growth  response 
and  affects  respiration,  food  reserves,  and  cell  divi- 
sion. 

Pure  2,4-D  forms  white,  odorless  crystals,  with  a 
melting  point  of  140°  C  (284°  F).  Some  formulations 
proposed  for  use  by  BLM  include  Clean  Crop™ 
(Platte  Chemical  Company),  DMA4™  (Dow  Chemi- 
cal), Esteron  99™  (Dow  Chemical),  Weedar™  (Rhone- 
Poulenc),  and  Weedone™  (Rhone-Poulenc). 

Acute  oral  toxicity  studies  indicate  that  2,4-D  is 
moderately  toxic  to  mammals.  It  is  a  severe  eye  irri- 
tant. Ingestion  or  skin  exposure  to  2,4-D  by  humans 
may  produce  many  different  symptoms,  including 
irritation  to  the  gastrointestinal  tract,  chest  pain,  and 
muscle  twitching.  Ingestion  of  large  doses  of  the  her- 
bicide may  cause  gastroenteritis,  skeletal  and  car- 
diac myotonia,  and  central  nervous  system  depres- 
sion. However,  there  is  little  conclusive  evidence  of 
2,4-D  carcinogenicity,  and  the  results  of  many  on- 
cogenicity studies  are  disputed.  Because  of  this 
uncertainty,  2,4-D  was  assumed  to  be  carcinogenic 
in  the  herbicide  risk  assessment  conducted  for  this 
final  EIS.  Although  mutagenicity  findings  are  sim- 
ilarly inconclusive,  2,4-D  cannot  be  ruled  out  as  a 
weak  mutagen.  2,4-D  is  moderately  to  highly  toxic 
for  aquatic  species,  with  amphipods  and  snails 
among  the  most  sensitive  groups.  In  addition,  2,4-D 
is  moderately  toxic  to  some  species  of  birds. 

2,4-D  has  a  moderate  mobility  with  a  high  solubil- 
ity in  its  acid  form.  Its  adsorption  to  soil  is  not  strong. 
Soil  half-life  persistence  of  2,4-D  acid  is  2  to  1 6  days, 
and  of  2,4-D  esters  is  2  to  41  days.  See  Table  3-6. 


Datapon.  Dalapon  is  used  to  control  annual  and  per- 
ennial grasses.  Registered  uses  include  noncro- 
pland  areas,  such  as  railroads,  conifer  planting  sites, 
fence  rows,  and  ditch  banks.  Dalapon  also  may  be 
used  for  the  preplanting  of  crops  such  as  sugar 
beets,  beans,  corn,  and  potatoes  and  on  existing 
crops,  such  as  asparagus,  citrus,  field  corn,  cotton, 
flax,  potatoes,  apples,  pears,  apricots,  peaches, 
plums,  and  grapes.  Dalapon  is  readily  absorbed  by 
roots  and  leaves  and  interferes  with  meristematic 
activity  in  root  tips  and  apical  meristems. 

Dalapon  sodium  salt  is  a  nonflammable,  hygros- 
copic, white-to-tan  colored  powder,  with  a  melting 
point  of  193°  to  197°  C  (379°  to  387°  F).  Dalapon 
85™,  a  formulation  manufactured  by  the  Fermenta 
ASC  Corporation,  is  proposed  for  use  on  BLM  lands. 

Dalapon  is  classified  as  very  slightly  toxic  to  mam- 
mals during  acute  oral  exposure.  It  also  is  slightly 
toxic  as  a  skin  and  eye  irritant.  No  teratogenic  or 
reproductive  effects  have  been  observed  in  rats,  but 
data  gaps  currently  exist  in  these  areas.  Also,  no  car- 
cinogenic effects  have  been  observed  in  laboratory 
studies,  and  EPA  has  determined  that  dalapon  is  not 


classifiable  in  its  human  carcinogenicity  criteria 
because  of  insufficient  study  data.  Available  data 
indicate  that  dalapon  is  nonmutagenic.  Dalapon  is 
slightly  toxic  to  birds  and  fish  and  is  relatively  non- 
toxic to  honey  bees.  The  toxicity  of  the  herbicide  to 
aquatic  invertebrates,  however,  is  quite  variable; 
some  species  are  sensitive  to  dalapon  exposure, 
while  others  are  fairly  tolerant. 

Dalapon  breaks  down  completely  in  soils  through 
microbial  processes.  It  has  no  adsorption  on  soils. 
The  solubility  is  high,  and  its  mobility  is  considered 
moderate.  Its  persistence  is  short,  less  than  1  month. 


Dicamba.  Dicamba  is  an  herbicide  used  in  postemer- 
gent  weed  control  in  field  corn,  wheat,  oats,  barley, 
sorghum,  pastureland  and  rangeland,  turfgrass,  and 
industrial  brush  control  and  noncrop  areas,  such  as 
fence  rows,  roadways,  and  wastelands.  Dicamba  is 
readily  absorbed  by  leaves  and  roots  and  is  concen- 
trated in  the  metabolically  active  parts  of  plants. 
Toxic  effects  of  dicamba  are  related  to  its  growth- 
regulating  properties  and  are  similar  to  those  of 
2,4-D. 

Pure  dicamba  is  a  white,  crystalline,  odorless 
solid.  The  melting  point  of  dicamba  is  between  114° 
to  1 1 6°  C  (237°  to  241  °  F) .  Ban vel™,  the  formu lation 
proposed  for  use  on  BLM  lands,  is  manufactured  by 
Sandoz  Crop  Protection  Corporation  and  contains 
49  percent  active  ingredient. 

Based  on  acute  oral  exposures,  dicamba  is  clas- 
sified as  slightly  toxic  to  mammals.  Also,  it  is  a  very 
slight  skin  irritant.  However,  dicamba  is  classified  as 
a  severe  eye  irritant.  No  teratogenic  or  reproductive 
effects  have  been  noted  for  dicamba.  Also,  oncoge- 
nicity studies  with  dicamba  have  not  demonstrated 
any  carcinogenic  potential,  and  the  herbicide  is  cur- 
rently not  classifiable  in  EPA's  human  carcinogenic- 
ity criteria.  Mutagenicity  tests  suggest  that  dicamba 
is  nonmutagenic.  For  wildlife,  technical  dicamba 
and  various  formulations  are  considered  to  be 
slightly  toxic  to  birds  and  most  aquatic  species  but 
are  moderately  toxic  to  insects. 

Microbiological  breakdown  is  a  major  mode  of 
decomposition.  There  is  some  information  showing 
it  degrades  from  photodecomposition.  Its  mobility 
is  high  as  is  its  solubility.  Soil  half-life  persistence 
of  dicamba  salt  is  3  to  35  days.  See  Table  3-6.  Studies 
have  shown  that  dicamba  can  be  leached  out  in 
humid  areas  in  less  than  3  months. 


Diuron.  Diuron  is  a  substituted  urea  compound  reg- 
istered for  use  as  an  herbicide  to  control  a  wide  vari- 
ety of  annual  and  perennial  broadleaf  and  grassy 
weeds.  Diuron  is  registered  for  use  on  forage  crops, 
field  crops,  fruits,  vegetables,  nuts,  and  ornamental 
crops.  In  noncrop  applications,  diuron  is  used  on 
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industrial  sites,  rights-of-way,  and  irrigation  and 
drainage  ditches.  Diuron  is  readily  absorbed  by  the 
root  system  and  is  a  strong  inhibitor  of  the  Hill  reac- 
tion. 

A  white,  crystalline  solid,  diuron  melts  at  180°  to 
190°  C  (356°  to  374°  F).  Karmex™,  manufactured  by 
Du  Pont,  is  the  formulation  proposed  for  use  by  BLM 
and  contains  80  percent  diuron.  Acute  oral  toxicity 
studies  indicate  that  diuron  is  slightly  toxic  to  mam- 
mals. With  sufficient  exposure,  however,  diuron  facil- 
itates nervous  system  depression,  and  the  resulting 
symptoms  include  slowed  respiration  and  heart  rate, 
weakness,  and  lethargy.  Diuron  is  only  very  slightly 
toxic  to  mammals  through  skin  and  eye  exposure. 
No  reproductive  or  teratogenic  effects  have  been 
observed,  and,  given  the  lack  of  clear  evidence  of  car- 
cinogenicity, diuron  is  presently  not  classifiable  as 
a  human  carcinogen.  However,  EPA  has  determined 
that  additional  teratology,  mutagenicity,  and  carci- 
nogenicity studies  must  be  submitted  in  support  of 
diuron's  registration.  Diuron  is  very  slightly  toxic  to 
birds,  moderately  toxic  to  fish,  and  highly  toxic  to 
certain  aquatic  invertebrate  species. 

Microbial  processes  are  important  in  its  break- 
down. Photolysis  and  volatization  are  not  important. 
Its  adsorption  to  clay  and  organic  matter  is  high.  Its 
mobility  is  moderate  and  has  a  solubility  of  42  ppm. 
Soil  half-life  persistence  is  30  to  328  days.  See  Table 
3-6. 


Glyphosate.  Glyphosate  is  a  very  broad-spectrum 
herbicide  that  is  relatively  nonselective  and  is  very 
effective  on  deep-rooted  perennial  species  and 
annual  and  biennial  species  of  grasses,  sedges,  and 
broadleaf  weeds.  Glyphosate  is  absorbed  by  the 
foliage  and  translocated  throughout  the  plant.  The 
tierbicide  appears  to  inhibit  the  aromatic  amino  acid 
biosynthesis  pathway  and  is  a  strong  inhibitor  of 
sprouting  by  perennial  species. 

Glyphosate  is  a  white,  odorless  solid  that  melts  at 
200°  C  (392°  F).  The  Rodeo™,  Roundup™,  and 
Accord™  formulations  of  glyphosate,  manufactured 
by  Monsanto,  are  proposed  for  use  by  BLM. 

Technical  glyphosate  and  its  two  primary  formu- 
lations. Roundup™  and  Rodeo™,  are  classified  as 
slightly  toxic  to  mammals.  Also,  no  reproductive  or 
teratogenic  effects  have  been  noticed  in  laboratory 
animals  exposed  to  glyphosate.  Because  of  the 
inadequacy  of  current  oncogenicity  studies,  the  car- 
cinogenic potential  of  glyphosate  has  not  been  deter- 
mined by  EPA.  However,  glyphosate  was  assumed 
to  be  carcinogenic  in  the  herbicide  risk  assessment 
conducted  for  this  final  EIS.  Available  data  suggest 
that  glyphosate  is  nonmutagenic.  For  wildlife,  gly- 
phosate is  considered  slightly  toxic  to  birds  and  rel- 
atively nontoxic  to  honey  bees.  Also,  technical  gly- 
phosate and  the  Rodeo™  formulation  are  slightly  to 


practically  nontoxic  to  fish  and  aquatic  inverte- 
brates. The  surfactants  in  Roundup™,  however,  ren- 
der this  formulation  far  more  toxic  to  aquatic  organ- 
isms than  the  other  formulations.  Roundup™  is 
instead  slightly  to  moderately  toxic  to  fish  and 
aquatic  invertebrates. 

Microbial  processes  are  important  in  its  break- 
down. Photolysis  and  volatization  are  not  important. 
Its  adsorption  to  soils  is  strong.  It  has  a  low  to  mod- 
erate mobility  and  a  high  solubility.  Soil  half-life  per- 
sistence of  glyphosate  amine  salt  is  21  to  60  days. 
See  Table  3-6. 


Hexazinone.  Hexazinone  is  used  for  contact  and 
residual  control  of  many  annual,  biennial,  and  per- 
ennial weeds,  woody  vines,  and  brush.  Registered 
uses  include  fruit,  sugar  cane,  alfalfa,  pastureland 
and  rangeland,  rights-of-way,  Christmas  tree  planta- 
tions, and  conifer  forest  plantings.  Hexazinone  is 
readily  absorbed  through  foliage  and  roots  and  acts 
as  a  photosynthesis  inhibitor. 

Hexazinone  is  a  white,  crystalline  solid,  soluble  in 
water,  with  a  melting  point  of  115°  to  117°  C  (239° 


Spotted  Knapweed 
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to  243°  F).  Velpar™,  a  commonly  used  formulation 
manufactured  by  Du  Pont,  contains  90  percent  fiex- 
azinone  and  10  percent  inert  ingredients. 

Hexazinone  is  slightly  toxic  to  mammals  based  on 
acute  oral  exposure  in  rats.  Acute  toxicity  effects 
include  pallor,  salivation,  nose  bleeds,  dyspnea,  leth- 
argy, tremors,  and  convulsions.  These  effects  were 
only  observed  at  lethal  or  near-lethal  doses.  Al- 
though hexazinone  is  a  very  slight  skin  irritant,  it  is 
classified  as  a  severe  eye  irritant.  No  teratogenic  or 
reproductive  effects  have  been  observed  for  hexaz- 
inone. Available  evidence  also  indicates  that  hexaz- 
inone is  noncarcinogenic  and  nonmutagenic.  The 
herbicide  is  practically  nontoxic  to  birds  and  fish 
and  is  relatively  nontoxic  to  insects.  Hexazinone  is 
slightly  toxic  to  aquatic  invertebrates,  however. 

Microbial  decompositionappears  to  occur.  Photol- 
ysis occurs,  volatization  is  negligible.  Adsorption  to 
soil  is  low.  Mobility  is  high  as  its  solubility  in  water. 
Soil  half-life  persistence  is  30  to  180  days.  See  Table 
3-6. 


Imazapyr.  Imazapyr  is  a  broad-spectrum,  nonselec- 
tive herbicide  used  to  control  annual  and  perennial 
herbaceous  plants,  deciduoustrees,  vines,  and  bram- 
bles in  noncropiand  situations.  Registered  uses 
include  railroad,  utility  and  pipeline  rights-of-way, 
petroleum  tank  farms,  utility  plant  sites,  and  fence 
rows.  Imazapyr  is  readily  absorbed  by  roots  and 
foliage  of  plants  and  inhibits  plant  growth  by  affect- 
ing the  biosynthetic  pathway  of  aliphatic  amino 
acids. 

Pure  imazapyr  is  a  white-to-tan  powder,  with  a 
slight  acetic  acid  odor.  Its  melting  point  is  169°  to 
173°  C  (336°  to  343°  F)  and  is  only  slightly  soluble 
in  water.  The  formulation  proposed  for  use  on  BLM 
lands.  Arsenal™,  is  manufactured  by  American  Cya- 
namid,  and  contains  27.6  percent  imazapyr  and  72.4 
percent  inert  ingredients. 

Based  on  acute  oral  exposures  in  rats,  imazapyr 
is  considered  very  slightly  toxic  to  mammals.  Im- 
azapyr is  slightly  irritating  to  the  eyes  and  skin.  Avail- 
able data  indicate  that  imazapyr  has  no  reproduc- 
tive, teratogenic,  or  mutagenic  effects.  No  evidence 
of  carcinogenicity  has  been  observed  in  preliminary 
oncogenicity  studies,  but  further  study  is  required 
to  determine  the  herbicide's  carcinogenic  potential. 
The  technical  grade  and  the  Arsenal™  formulation 
are  practically  nontoxic  to  birds  and  fish.  Also,  an 
aquatic  invertebrate,  the  water  flea,  has  been  found 
to  be  insensitive  to  Arsenal™. 

Microbial  decomposition  is  not  important,  how- 
ever, photolysis  is  significant.  Adsorption  to  soil  is 
strong,  and  as  a  result,  leaching  does  not  appear  to 
be  important.  It  is  completely  soluble  in  water.  Soil 
half-life  persistence  of  imazapyr  acid  is  90  to  712 
days.  See  Table  3-6. 
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Mefluidide.  Mefluidide  suppresses  vegetative 
growth  and  seedhead  development  of  many  plant 
species,  including  many  turf  grasses,  grass  and 
broad  leaf  weeds,  and  ornamental  and  nonornamen- 
tal  woody  plants.  Mefluidide  is  absorbed  through  the 
leaves  and  inhibits  the  growth  and  meristematic 
regions  of  affected  plants. 

Mefluidide  is  an  odorless,  colorless,  crystalline 
solid.  Embark™,  the  formulation  proposed  for  use  by 
BLM,  is  manufactured  by  the  PBI/Gordon  Corpora- 
tion and  contains  28  percent  mefluidide  and  72  per- 
cent inert  ingredients. 

Mefluidide  is  classified  as  slightly  toxic  to  mam- 
mals. It  is  nonirritating  to  skin  and  causes  minimal 
eye  irritation.  Oncogenicity  and  mutagenicity  stud- 
ies indicate  that  mefluidide  is  noncarcinogenic  and 
nonmutagenic.  For  wildlife,  mefluidide  is  of  low  tox- 
icity to  birds  and  is  relatively  nontoxic  to  fish  and 
bees. 

Microbial  decompositionappearstooccur.  Photol- 
ysis may  be  important.  Adsorption  on  soil  is  insignif- 
icant. Mobility  is  probably  high.  There  is  incomplete 
information  on  persistence  although  its  persistence 
in  soil  has  a  half-life  of  2  days.  See  Table  3-6. 

Metsulfuron  methyl.  Metsulfuron  methyl  is  an 
herbicide  for  selective  broadleaf  weed  control  in 
wheat,  barley,  and  reduced-tillage  fallow  preceding 
wheat.  In  noncropiand  areas,  metsulfuron  methyl  is 
used  as  a  broad-spectrum  herbicide  for  broadleaf 
weed  and  brush  control.  Metsulfuron  methyl  is  ab- 
sorbed by  foliage  and  is  a  growth  inhibitor. 

Pure  metsulfuron  methyl  is  a  white-to-pale-yellow 
solid  with  a  faint,  sweet  odor.  Its  melting  point  is 
158°  C  (316°  F),  and  it  is  moderately  soluble  in 
water.  Escort™,  a  formulation  manufactured  by  Du 
Pont,  contains  60  percent  metsulfuron  methyl  and 
40  percent  inert  ingredients  and  is  proposed  for  use 
on  BLM  lands. 

Metsulfuron  methyl  is  classified  as  very  slightly 
toxic  to  mammals.  Although  EPA  has  not  evaluated 
the  human  carcinogenic  potential  of  metsulfuron  me- 
thyl, available  data  indicate  that  the  herbicide  is  non- 
carcinogenic. Mutagenicity  studies  similarly  indi- 
cate that  metsulfuron  methyl  is  nonmutagenic. 
Metsulfuron  methyl  is  slightly  toxic  to  birds  and  prac- 
tically nontoxic  to  fish  and  aquatic  invertebrates. 

Degradation  is  through  microbial  processes  and 
hydrolysis.  Photolysis  and  volatilization  are  minor 
degradation  processes.  Soil  half-life  persistence  is 
14  to  180  days.  See  Table  3-6. 


Picloram.  Picloram  is  an  herbicide  used  for  general 
woody  plant  control  and  control  of  most  annual  and 
perennial  broadleaf  weeds.  It  also  may  be  used  to 
control  broadleaf  weeds  in  grass  crops.  Picloram  is 
absorbed  readily  by  foliage  and  roots  and  acts  as  an 
auxin-like,  growth-inhibiting  herbicide. 


PROPOSED  ACTION  AND  ALTERNATIVES 


Picloram  is  a  white  powder,  with  a  chlonne-lii<e 
odor  at  room  temperature.  Chemical  decomposition 
occurs  before  melting  temperature  is  reached.  Tor- 
don™  and  Grazon™  PC,  manufactured  by  Dow  Chem- 
ical, are  proposed  for  use  on  BLM  lands. 

Based  on  acute  oral  exposures  in  rats,  picloram 
is  considered  slightly  toxic  to  mammals.  It  also  is  a 
slight  eye  and  very  slight  skin  irritant.  Oncogenicity 
studies  have  been  inconclusive  but  indicate  that  pic- 
loram may  have  carcinogenic  potential.  Conse- 
quently, picloram  was  assumed  to  be  a  carcinogen 
in  the  herbicide  risk  assessment  conducted  for  this 
final  EIS.  EPA  has  requested  the  submission  of  addi- 
tional studies  for  oncogenicity,  as  well  as  for  teratol- 
ogy and  reproduction.  Mutagenicity  studies,  how- 
ever, indicate  that  picloram  is  nonmutagenic. 
Picloram  is  slightly  toxic  to  birds,  relatively  nontoxic 
to  honey  bees,  and  moderately  to  slightly  toxic  to 
aquatic  organisms. 

Microbial  breakdown  occurs  slowly.  Photolysis  is 
an  important  breakdown  process.  Adsorption  is  low, 
mobility  high,  and  solubility  high.  Soil  half-life  per- 
sistence of  picloram  salt  is  20  to  277  days.  See  Table 
3-6. 


Simazine.  Simazine  is  a  widely  used  selective  herbi- 
cide for  controlling  broadleaf  and  grass  weeds  in 
corn,  citrus,  deciduous  fruits  and  nuts,  olives,  pine- 
apple, sugar  cane,  and  artichokes.  It  also  is  used  as 
a  nonselective  herbicide  for  vegetation  control  in 
noncropland.  Simazine  is  absorbed  rapidly  through 
the  roots  and  inhibits  photosynthesis. 

Simazine  is  a  white,  odorless,  crystalline  solid  with 
a  melting  point  of  225°  to  227°  C  (437°  to  441°  F). 
The  formulations  proposed  for  use  on  BLM  lands  are 
Princep™  SOW,  Princep™  4G,  and  Aquazine™,  man- 
ufactured by  Ciba-Geigy,  and  Simazine™  SOW,  man- 
ufactured by  the  Drexel  Chemical  Company. 

For  mammals,  simazine  is  classified  as  very 
slightly  toxic  during  acute  oral  exposure  and  as  mod- 
erately toxic  for  acute  inhalation  toxicity.  The  herbi- 
cide is  slightly  irritating  to  eyes  and  nonirritating  to 
skin.  No  teratogenic  or  reproductive  effects  have 
been  observed  in  rats.  Based  on  a  2-year  dietary 
oncogenicity  study  with  rats,  EPA  has  classified  sim- 
azine as  a  possible  human  carcinogen.  Thus,  sima- 
zine was  assumed  to  be  carcinogenic  in  the  herbi- 
cide risk  assessment  conducted  for  this  final  EIS. 
Mutagenicity  studies  indicate  that,  at  worst,  sima- 
zine poses  only  a  slight  mutagenic  risk  to  humans. 
For  wildlife,  simazine  is  practically  nontoxic  to  birds 
but  is  moderately  to  slightly  toxic  to  fish  and  aquatic 
invertebrates. 

Microbial  breakdown  is  an  important  process.  Ad- 
sorption is  high  on  mulch  and  clay.  Mobility  is  mod- 
erate, and  its  solubility  is  low  at  S4  ppm.  Soil  half-life 


persistence  is  1 1  to  1 49  days.  See  Table  3-6. 1  n  ponds 
the  average  half-life  is  30  days. 


Sulfometuron  Methyl.  Sulfometuron  methyl  is  used 
as  a  broad-spectrum  herbicide  for  controlling 
annual  and  perennial  grasses  and  broadleaf  herbs 
on  noncroplands.  Sulfometuron  methyl  is  absorbed 
easily  by  foliage  and  roots  and  inhibits  plant  growth. 

Pure  sulfometuron  methyl  is  a  white,  odorless 
solid  with  a  melting  point  of  203°  to  205°  C  (397° 
to  401  °  F).  Oust™,  manufactured  by  Du  Pont,  is  a  dis- 
persible  granule  containing  75  percent  sulfome- 
turon methyl  and  25  percent  inert  ingredients.  This 
formulation  is  proposed  for  use  on  BLM  lands. 

Sulfometuron  methyl  is  very  slightly  toxic  to  marn- 
mals  through  acute  oral  exposure  and  slightly  toxic 
through  acute  dermal  exposure.  It  is  slightly  irri- 
tating to  eyes  and  skin.  No  carcinogenic,  mutagenic, 
or  teratogenic  effects  of  sulfometuron  methyl  have 
been  observed  in  laboratory  studies,  but  decreased 
reproductive  success  has  been  noticed  in  rats.  The 
herbicide  is  very  slightly  toxic  to  birds,  slightly  toxic 
to  aquatic  organisms,  and  relatively  nontoxic  to 
bees. 


Dyer's  Woad 
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Microbial  breakdown  is  significant.  Photolysis 
and  volatization  are  not  important.  Information  on 
mobility  is  not  available.  Solubility  is  low  at  300  ppm. 
Soil  half-life  persistence  is  20  days.  See  Table  3-6. 


Tebuthiuron.  Tebuthiuron  is  a  relatively  nonselec- 
tive, soil-activated  herbicide.  It  has  been  registered 
in  the  United  States  since  1974  for  controlling  broad- 
leaf  weeds,  grasses,  and  brush  in  noncrop  areas  and 
for  spot  treatment  of  woody  brush  on  rangelands 
and  pastures.  The  herbicide  is  absorbed  readily 
through  the  roots  of  target  plants  and  acts  as  a  pho- 
tosynthesis inhibitor. 

Tebuthiuron  is  an  odorless,  colorless  solid.  The 
major  formulations  of  tebuthiuron,  manufactured  by 
the  Elanco  Products  Company,  are  Graslan™  and 
Spike™.  Graslan™  and  Spike™  are  used  predomi- 
nantly on  rangelands  and  noncropland  areas. 

Based  on  acute  oral  exposures  to  rats,  tebuthiuron 
is  classified  as  slightly  toxic  to  mammals.  However, 
no  acute  oral  toxicity  studies  have  been  validated  by 
EPA.  Other  data  gaps  exist  for  acute  dermal  expo- 
sure, skin  and  eye  irritation,  and  teratology.  Avail- 
able data  indicate  that  tebuthiuron  is  nonmutagenic 
and  noncarcinogenic.  Tebuthiuron  is  slightly  toxic 
to  birds  and  of  relatively  low  toxicity  for  bees  and 
other  terrestrial  invertebrates.  Also,  this  herbicide  is 
practically  nontoxic  to  most  fish  and  invertebrates 
and  slightly  toxic  to  other  species. 

Microbial  breakdown  may  be  important.  Adsorp- 
tion is  high  on  clay  and  organic  matter.  Photolysis 
and  volatization  are  not  important.  Mobility  is  con- 
sidered moderate  to  high.  Soil  half-life  persistence 
is  13  to  450  days.  See  Table  3-6. 


Triclopyr.  Triclopyr  is  an  auxin-type  selective  herbi- 
cide effective  against  woody  plants  and  broadleaf 
weeds.  The  herbicide  is  particularly  effective  against 
root-sprouting  species,  including  ash  and  oaks,  and 
is  used  for  brush  and  weed  control  on  rangelands, 
industrial  sites,  permanent  grass  pastures,  and 
broadleaf  and  aquatic  weed  control  in  rice.  However, 
most  grass  species  are  tolerant  of  triclopyr. 

Pure  triclopyr  is  an  odorless,  white  solid.  Com- 
monly used  formulations  of  triclopyr  are  Garlon  3A™ 
and  Garlon  4™,  manufactured  by  Dow  Chemical. 
Garlon  3A™  is  a  water-soluble  triethylamine  salt  for- 
mulation containing  3  pounds  of  triclopyr  acid  equiv- 
alent per  gallon,  while  Garlon  4™  is  an  oil-soluble, 
water-emulsifiable  butoxyethyl  ester  formulation 
with  4  pounds  of  triclopyr  acid  equivalent  per  gallon. 
In  addition,  Grazon  ET™,  another  Dow  product,  is 
also  proposed  for  use  on  BLM  lands. 

Based  on  acute  oral  exposures  in  rats,  technical 
triclopyr  is  classified  as  slightly  toxic.  However,  tric- 


lopyr is  moderately  toxic  to  guinea  pigs.  The  tech- 
nical grade  is  a  moderate  eye  irritant  and  a  slight  skin 
irritant.  The  Garlon  3A™  and  Garlon  4™  formulations 
also  are  slightly  toxic  to  mammals,  but  Garlon  3A™ 
causes  slight  to  moderate  skin  irritation  and  moder- 
ate to  severe  eye  irritation.  Laboratory  data  indicate 
that  triclopyr  is  noncarcinogenic  and  nonmuta- 
genic. The  technical  grade  and  the  formulations  are 
slightly  toxic  to  birds  and  the  technical  is  relatively 
nontoxic  to  insects.  Various  formulations  of  tric- 
lopyr have  widely  varying  toxicities  for  aquatic 
organisms;  the  Garlon  3A™-butoxyethyl  ester  form 
is  highly  toxic  to  fish,  while  the  technical  and  Garlon 
3A™-triethylamine  salt  are  practically  nontoxic. 

Microbial  breakdown  appears  to  be  important. 
Loss  from  photolysis  is  important.  Adsorption  is  not 
strong  and  mobility  is  moderate  to  high.  Solubility 
is  430  ppm  in  water.  Soil  half-life  persistence  of  tric- 
lopyr ester  is  30  to  90  days.  See  Table  3-6. 


INERT  INGREDIENTS 

Inert  ingredients  are  chemicals  used  with  the 
active  ingredient  in  preparing  aformulation  of  an  her- 
bicide. Inert  ingredients  are  used  to  provide  a  carrier 
for  the  active  ingredient  that  facilitates  the  effective 
application  of  the  herbicide.  Inerts  are  not  intended 
to  supplement  an  herbicide's  toxic  properties. 

EPA's  Office  of  Pesticides  and  Toxic  Substances 
has  identified  about  1,200  inert  ingredients  that  are 
now  used  in  approved  pesticides  and  has  reviewed 
the  existing  evidence  concerning  the  toxicity  of 
these  inerts,  including  laboratory  toxicity  data, 
epidemiological  data,  and  structure/activity  relation- 
ships. Of  particular  concern  in  reviewing  the  inerts 
was  their  potential  for  causing  chronic  human  health 
effects. 

Because  EPA  normally  classifies  inert  ingredients 
as  "Confidential  Business  Information,"  the  agency 
does  not  have  to  release  information  on  them  to  the 
public  under  the  Freedom  of  Information  Act  (see 
also  40  CFR  1506.(a)).  Nonetheless,  BLM  investi- 
gated the  status  of  the  inerts  in  the  formulations  pro- 
posed for  use  in  this  final  EIS  by  surveying  the  man- 
ufacturers. The  Bureau  found  that  none  of  the 
herbicides  proposed  for  use,  with  two  exceptions, 
contain  any  inert  ingredients  appearing  on  either 
List  1  or  List  2.  The  exceptions  are  Esteron  99™  and 
Garlon  4™,  which  contain  a  petroleum  distillate  of 
high  priority  for  testing.  Accordingly,  a  risk  analysis 
has  been  conducted  on  the  human  health  risk  from 
exposure  to  the  petroleum  distillate  in  Esteron  99™ 
and  Garlon  4™. 

See  Appendix  M  for  a  listing  of  formulations  that 
have  been  investigated  to  insure  that  they  contain 
no  inerts  on  Lists  1  and  2,  except  as  noted  above. 
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MITIGATION 

The  purpose  of  this  section  is  to  describe  protec- 
tive measures  that  are  being  applied  on  a  regular 
basis  for  the  various  types  of  vegetation  treatment. 
Special  mitigation  procedures  are  identified  and 
then  required  by  the  authorized  BLM  officer  (man- 
ager) as  part  of  the  site-specific  analysis  and  appro- 
priate documentation  at  the  time  each  individual 
project  is  considered.  This  information  can  be  incor- 
porated as  appropriate  by  the  local  BLM  field  office, 
with  additional  public  involvement  before  BLM  takes 
any  treatment  action.  In  addition,  each  site-specific 
analysis  will  include  a  human  health  risk  manage- 
ment plan  for  each  proposed  treatment  project,  and 
each  treatment  proposal  would  be  designed  in 
accordance  with  BLM  and  State  weed  control  guides 
or  handbooks  that  provide  up-to-date  directions  on 
herbicide  application  rates,  proper  mixtures,  safety 
procedures,  and  important  restrictions  that  meet 
State  and  EPA  standards. 


PROJECT  DESIGN  FEATURES 

Project  design  features  are  intended  to  ensure  the 
proper  and  safe  implementation  of  treatment  meth- 
ods. This  includes  properand  safe  application  of  her- 
bicides on  BLM  lands  in  the  program  States  as 
required  by  Federal,  State,  and  regional  procedures. 
Federal  and  State  laws  and  regulations  set  minimum 
standards  to  follow  when  applying  herbicides  on 
Government-owned  forests  and  rangelands.  Each 
regional  and  district  office  may  develop  additional 
restrictions  and  precautions. 

Disposal  of  hazardous  waste  from  these  projects 
will  be  minimized  in  a  number  of  methods.  Because 
a  large  portion  of  the  pesticide  use  in  BLM  is  under 
contract,  all  contracts  will  specify  that  all  containers 
be  removed  from  BLM-administered  lands  and  dis- 
posal of  these  containers  under  EPA  guidelines  is 
the  responsibility  of  the  contractor.  Where  BLM  is 
the  applicator,  only  the  amount  of  pesticide  needed 
for  the  project  is  purchased  and  stored.  Guidelines 
for  storage  is  provided  in  BLM  Manual  Section  901 1 . 
Excess  pesticides  should  be  used  for  the  intended 
use  and  any  rinsate  from  pesticide  storage  cans  and 
equipment  should  be  applied  to  the  project  site.  Fur- 
ther, guidelines  for  storage,  transportation,  and  dis- 
posal is  provided  in  BLM  Section  9011  Handbook, 
and  on  the  label  for  specific  pesticides. 

Some  specific  examples  of  project  design  features 
include  the  following: 


Herbicide  Treatments 

(1)  Application  operations  will  typically  be  sus- 
pended when  any  of  the  following  conditions 
exist  on  the  treatment  area: 

(a)  Wind  velocity  exceeds  6  miles  per  hour  for 
the  application  of  liquids  or  15  miles  per 
hour  for  the  application  of  granular  herbi- 
cides, or  as  specified  on  the  label  (which- 
ever is  less). 

(b)  Snow  or  ice  covers  the  target  foliage. 

(c)  Precipitation  is  occurring  or  is  imminent. 

(d)  Fog  significantly  reduces  visibility. 

(e)  Air  turbulence  (for  example,  thermal 
upd rafts)  is  sufficient  to  affect  the  normal 
chemical  distribution  pattern. 

(2)  During  air  operations,  a  radio  network  will  be 
maintained  to  link  all  parts  of  the  project. 

(3)  Equipment  will  be  designed  to  deliver  a  median 
droplet  diameter  of  200  to  800  microns.  This 
droplet  size  is  large  enough  to  avoid  excessive 
drift  while  providing  adequate  coverage  of 
target  vegetation. 

(4)  Individuals  involved  in  the  herbicide  handling  or 
application  will  be  instructed  on  the  safety  plan 
and  spill  procedures. 

Other  general  mitigation  that  pertain  to  treatment 
methods  and  alternatives  described  in  this  final  EIS 
are  as  follows: 

(1)  Herbicides  with  high  health  and  safety  risks 
would  be  limited  in  use.  Other  herbicides  and 
other  types  of  treatment  that  are  viable  alterna- 
tives would  be  used.  Whenever  possible,  less 
than  maximum  application  rates  will  be  used 
that  will  still  meet  the  needs  to  effectively  con- 
trol or  eradicate  target  species. 

(2)  Select  herbicides  with  minimum  toxicity  to  the 
significantly  affected  fish  and  wildlife  species  in 
the  potentially  affected  treatment  area,  while 
maintaining  adequate  toxicity  to  the  target  plant 
species. 

(3)  A  preventative  maintenance  program  will  be 
incorporated  as  part  of  each  project  treatment 
proposal  that  would  help  guard  against  re- 
encroachment  of  undesired  plant  or  shrub  spe- 
cies. 

(4)  Protective  buffer  zones  will  be  provided  along 
important  riparian  habitat  not  designed  to  be 
treated  and  along  streams,  rivers,  lakes, 
wetlands,  and  xeroriparian  areas  along  impor- 
tant dry  water  courses. 
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(5)  In  situations  when  control  of  the  location  of  aer- 
ial spray  is  critical,  as  in  buffers  to  riparian  and 
aquatic  areas,  and  when  control  of  the  config- 
uration of  the  treatment  area  is  necessary  for  the 
success  of  the  project  (e.g.  spraying  around 
meadows  and  in  sagebrush  when  sage  grouse 
habitat  could  be  impacted),  spraying  should  be 
accomplished  by  helicopter. 

(6)  When  significant  impacts  to  fish  from  applica- 
tion of  herbicides  are  likely,  the  following  mitiga- 
tion is  recommended:  a)  Application  will  avoid 
time  periods  when  fish  are  in  life  stages  most 
sensitive  to  herbicide  impacts  (egg,  larvae,  and 
smolt)  in  waters  adjacent  to  the  application 
areas;  b)  Emphasize  spot  spraying  or  other 
methods  of  treatment  near  streams,  especially 
important  fisheries;  c)  Reduce  frequency  and 
rates  of  application  of  herbicides  by  timing  appli- 
cation to  the  most  vulnerable  phenological 
events  of  the  target  plant  species;  d)  Select  her- 
bicides with  minimum  toxicity  to  potentially 
affected  fish  and  other  aquatic  wildlife  species 
in  the  treatment  area,  or  area  potentially 
affected,  while  maintaining  adequate  toxicity  to 
the  target  plant  species;  e)  Minimize  use  of 
chemicals  that  might  have  adverse  impacts  on 
aquatic  habitats;  f)  Establish  contingencies 
through  the  Safety  Plan  for  immediate  reaction 
and  mitigation  in  the  case  of  accidental  spills, 
unplanned  drift,  or  other  serious  environmental 
accidents  impacting  important  streams  and 
water  bodies. 

(7)  Periods  of  treatment  should  avoid  the  bird  nest- 
ing season  and  other  critical  seasons  when  loss 
of  cover  would  be  critical  to  wildlife;  e.g.  during 
critical  reproductive  periods  and  prior  to  severe 
winter  weather  conditions.  Application  of  diesel 
fuel  as  a  carrier  of  herbicides,  to  bird  eggs,  and 
young  of  any  wildlife  species,  should  be 
avoided. 

(8)  Priorto  herbicideapplications,  any  managed  api- 
aries (honey  bee  colonies)  in  the  vicinity  will  be 
notified  in  advance  to  allow  time  for  removal  or 
other  protection  of  the  hives. 

(9)  Precautions  will  be  taken  to  assure  that  equip- 
ment used  for  storage,  transport,  and  mixing  or 
application  will  not  leak  into  water  or  soil  cre- 
ating a  contamination  hazard. 

(10)  Helicopter  ferrying  routes  between  the  staging 
area  and  spray  area  will  be  planned  to  avoid 
flights  over  aquatic  systems  and  human  habita- 
tion. 

(12)  Monitoring  of  mitigation  effectiveness  will  be 
conducted. 

(13)  Areas  with  high  risk  for  ground  water  contam- 
ination would  not  likely  be  included  to  receive 


herbicide  treatments,  particularly  if  those  areas 
serve  as  domestic  water  sources.  All  areas  con- 
sidered for  herbicide  application  would  be  eval- 
uated in  terms  of  the  EPA's  DRASTIC  index  that 
estimates  the  potential  vulnerability  to  ground 
water  contamination.  The  DRASTIC  index  uses 
site  factors  including  soil  permeability,  underly- 
ing geologic  characteristics,  depth  to  water,  and 
recharge  potential.  Generally,  an  area  with  a  rat- 
ing above  100  is  considered  to  be  of  moderate 
to  high  risk.  Care  should  be  taken  to  make  sure 
the  DRASTIC  system  is  applied  properly  at  the 
site-treatment  level. 

If  it  is  determined  that  high  risk  areas  require  her- 
bicide treatment,  those  areas  would  be  further 
evaluated  to  determine  the  conditions  that 
would  allow  herbicide  application  without  loss 
of  the  herbicide  from  the  root  zone.  Such  anal- 
ysis (Carsel  et  al.  1984)  would  require  informa- 
tion on  the  herbicides  solubility,  mobility,  speci- 
ation,  and  degradation  factors.  In  addition,  site 
recharge  would  be  evaluated  to  determine  areas 
that  may  have  high  recharge  zones,  such  as 
those  where  small  amounts  of  precipitation  con- 
centrate in  a  depression  because  of  surface  and 
subsurface  runoff.  High  risk  recharge  zones 
would  generally  not  be  considered  for  herbicide 
treatment. 

Project  plans  would  generally  include  the  use 
of  applicable  BMPs  where  they  exist.  State 
water  quality  regulators  could  review  all  vegeta- 
tion treatment  plans  and  environmental  analy- 
ses. 

(14)  When  application  and  timing  of  herbicide  spray- 
ing could  cause  a  hazard  for  human  consump- 
tion of  wild  game  taken  by  sport  hunters,  the 
spray  area  should  be  adequately  posted  to  warn 
hunters  of  the  potential  hazard. 

(15)  When  transporting  herbicide  mixes  on  forest 
roads  within  domestic/municipal,  fish  hatchery, 
or  irrigation  supply  watersheds,  tanker  trucks 
will  use  a  pilot  vehicle.  Tanker  drivers  shall  know 
the  Spill  Incident  Response  Plan. 

(16)  Standards  and  guidelines  in  BLM  Handbook 
Section  9011  (Pesticide  Storage,  Transporta- 
tion, Spills,  and  Disposal)  Section  II  will  be  met. 
This  defines  standards  for  storage  facilities, 
posting  and  handling,  accountability,  and  trans- 
portation. It  covers  spill  prevention,  planning, 
cleanup,  and  container  disposal  requirements. 


Other  Treatments 

(1)  Treatments  such  as  tilling  and  chaining  will  be 
designed  and  landscaped  to  minimize  the  neg- 
ative impacts  on  aesthetic  values.  In  the  case  of 
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tree  chainings,  consideration  will  be  given  to  sal- 
vaging the  woodland  products  and  then  burning 
the  remaining  dead  material  in  an  effort  to  min- 
imize the  negative  impact  on  the  visual 
resource. 

(2)  Irregular  boundaries  for  maximizing  edge  effect 
will  be  incorporated  into  all  methods  of  treat- 
ment. Undisturbed  islands  of  natural  vegetation 
will  be  left,  where  appropriate,  to  minimize  neg- 
ative impacts  to  the  wildlife  community. 

(3)  Especially  in  the  case  of  mechanical  treatment, 
care  will  be  taken  to  assure  that  excessive  land 
slope,  unfavorable  soil  conditions,  etc.  do  not 
contribute  to  long-term  accelerated  erosion  con- 
ditions. In  most  cases,  treatmentsshould  be  con- 
fined to  the  more  gentle  slopes  and  ideal  soil 
conditions  which  will  generally  result  in 
reduced  soil  erosion. 

See  Appendix  J  for  references  for  further  discus- 
sion of  mitigation. 


Special  Precautions 

Special  provisions  for  treatments  would  be 
selected  according  to  the  scope  of  the  action  and 
the  physical  characteristics  of  the  specific  site.  BLM 
manual  sections  and  handbooks  provide  a  variety  of 
approved  standards  and  special  provisions  for 
renewable  resource  improvements  and  treatments 
(BLM  1981a,  1985b,  1985c,  1987b).  Periodically, 
BLM  updates  recommended  proposals  for  pre-  and 
post-treatments.  There  are  other  precautions  taken 
in  consideration  of  special  status  species,  wilder- 
ness, and  cultural  resources,  as  described  below. 


Special  Status  Species 

Federal  policies  and  procedures  for  protecting 
endangered  and  threatened  species  of  fish,  wildlife, 
and  plants  were  established  by  the  Endangered  Spe- 
cies Act  of  1973  (16  U.S.C.  1531  et  seq.)  and  regu- 
lations issued  pursuant  to  the  act.  The  purposes  of 
the  act  are  to  provide  mechanisms  for  the  conserva- 
tion of  endangered  and  threatened  species  and  the 
habitats  upon  which  they  depend,  and  to  achieve  the 
goals  of  international  treaties  and  conventions 
related  to  endangered  species.  Under  the  act,  the 
Secretary  of  the  Interior  is  required  to  determine 
which  species  are  endangered  or  threatened  and  to 
issue  regulations  for  the  protection  of  those  species. 
If  any  species  is  determined  by  the  U.S.  Fish  and 
Wildlife  Service  (FWS)  to  be  endangered  or  threat- 
ened, any  action  that  would  jeopardize  its  continued 
existence  would  be  in  violation  of  the  act. 


Death  Camas 


Section  7  of  the  Endangered  Species  Act  (ESA) 
(Public  Law  97-304)  specifically  requires  all  Federal 
agencies  to  use  their  authorities  in  furtherance  of 
ESA  to  (a)  carry  out  programs  for  the  conservation 
of  listed  species  and  (b)  to  ensure  that  no  agency 
action  is  likely  to  jeopardize  the  continued  existence 
of  a  listed  species  or  adversely  modify  critical  hab- 
itat. This  is  a  nondiscretionary  requirement  pertain- 
ing to  the  actions  of  all  Federal  agencies.  BLM  policy 
and  guidance  establish  that  species  proposed  for 
Federal  listing  be  managed  at  the  same  level  of  pro- 
tection as  listed  species  except  that  formal  consul- 
tation is  not  required.  However,  Section  7  confer- 
ence with  U.S.  Fish  and  Wildlife  Service  is  required 
for  "may  affect"  situations  on  proposed  species 
(BLM  Manual  8440).  For  Category  1  and  2  candidate 
species,  the  BLM  shall  carry  out  management  con- 
sistent with  the  preservation  of  the  species  and  their 
habitats  and  shall  ensure  that  actions  authorized, 
funded,  or  carried  out  do  not  contribute  to  the  need 
to  list  any  of  these  species  as  threatened  or  endan- 
gered (BLM  Manual  6840). 

The  BLM  will  strive  to  maintain  optimum  habitats 
for  endangered  and  threatened  species  on  its  lands. 
Approximately  5.5  million  acres  of  BLM  managed 
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lands  provide  habitat  for  species  that  have  been 
listed  as  endangered  or  threatened  by  the  FWS.  In 
addition,  BLM  will  consider  species  that  have  been 
declining  in  abundance— but  have  not  been  listed  as 
endangered  or  threatened  (candidate  species)— 
when  proposing  land  management  practices.  BLM 
anticipates  the  addition  of  15  to  20  more  special  sta- 
tus species  annually  to  the  list  of  species  that  occur 
on  BLM-administered  lands  because  of  a  backlog  at 
FWS.  For  a  full  listing  of  these  special  status  species 
in  the  13  Western  States,  see  Appendix  H. 

BLM  State  Directors  may  designate  sensitive  spe- 
cies in  cooperation  with  their  respective  State. 
These  sensitive  species  must  receive,  at  a  minimum, 
the  same  level  of  protection  as  Federal  candidate 
species  (BLM  Manual  6840).  BLM  shall  carry  out 
management  for  the  consen/ation  of  State-list  plants 
and  animals.  State  laws  protecting  these  species 
apply  to  all  BLM  programs  and  actions  to  the  extent 
that  they  are  consistent  with  FLPMA  and  other  Fed- 
eral laws.  Where  the  State  governments  have  desig- 
nated species  in  categories  that  imply  local  rarity, 
endangerment,  extirpation,  or  extinction,  the  State 
Directors  will  develop  policies  to  help  the  State 
achieve  their  management  objectives  for  those  spe- 
cies (BLM  Manual  6840). 

Preserving  existing  habitats,  restoring  degraded 
habitats,  and  participating  in  recovery  planning  for 
these  special  status  species  are  essential  for  protect- 
ing these  populations.  BLM  is  involved  with  both  hab- 
itat management  and  wildlife  management  for  spe- 
cial status  species  on  its  lands.  Reintroduction 
programs  on  BLM-managed  lands  have  been  suc- 
cessful for  many  wildlife  species,  including  the  big- 
horn sheep,  the  pronghorn  antelope,  and  the  Amer- 
ican peregrine  falcon.  Bighorn  sheep  now  exist  on 
a  significant  portion  of  their  historic  range  as  a  result 
of  these  efforts  (Fish  and  Wildlife  2000). 

Because  BLM  is  committed  to  mitigating  adverse 
impacts  on  special  status  species,  land  management 
strategies  will  be  studied  on  a  site-specific  basis  to 
determine  the  effects,  if  any,  on  local  habitats. 

For  example,  many  special  status  animal  species 
are  directly  dependent  on  vegetation  for  habitat,  and 
any  change  in  the  vegetation  of  a  particular  plant 
community  is  likely  to  affect  the  species  associated 
with  that  community.  Therefore,  risks  to  special  sta- 
tus animal  species  must  be  analyzed  and  docu- 
mented before  any  site-specific  action. 

All  BLM  actions  will  be  evaluated  for  potential 
impact  to  State  and  Federal  species.  If  the  evaluation 
indicates  a  "no  affect"  situation,  the  action  may  pro- 
ceed. If  the  evaluation  indicates  a  "may  affect"  situ- 
ation (may  affect  includes  both  beneficial  and 
adverse  impacts)  on  a  federally  listed  species  and 
the  adverse  impacts  cannot  be  eliminated.  Section 
7  consultation  with  the  FWS  must  be  conducted. 


BLM  does  not  have  the  authority  to  make  a  "no  af- 
fect" finding  if  a  "may  affect"  situation  exists.  For  fed- 
erally proposed  species,  a  Section  7  conference  will 
be  conducted.  There  are  no  legal  requirements  for 
Federal  candidate  species  other  than  BLM  policy  for 
multiple-use  management  and  to  eliminate  the  need 
for  listing.  In  general,  BLM  should  be  managing  all 
of  its  programs  for  the  conservation  of  endangered 
species  to  the  extent  that  a  jeopardy  opinion  need 
never  be  issued  by  the  FWS  or  an  individual  State. 

After  beginning  Section  7  consultation  with  the 
FWS  on  a  federally  listed  species,  BLM  will  not,  in 
accordance  with  Section  7  of  ESA,  make  any  irrevers- 
ible or  irretrievable  commitment  of  resources  that 
would  preclude  the  formulation  and  execution  of  a 
reasonable  alternative  to  solve  the  conflict. 


Wilderness 

In  wilderness  areas,  BLM's  policy  is  to  allow  nat- 
ural ecological  processes  to  occur  and  be  interfered 
with  only  in  rare  circumstances.  BLM  does  not  ordi- 
narily treat  vegetation  in  these  areas  unless,  as  in  the 
case  of  noxious  weeds,  it  is  spreading  within  the  wil- 
derness area  or  to  adjacent  lands  (BLM  1987e). 

If  vegetation  control  is  found  to  be  necessary  in 
Wilderness  Study  Areas  (WSA)  and  no  effective  alter- 
native exists,  BLM's  policy  is  to  limit  its  control  pro- 
gram to  small  areas,  limit  the  treatment  method  to 
manual  or  prescribed  fire,  and  limit  the  area  treated. 
Some  actions  can  occur  in  WSAs  that  would  not  be 
allowed  in  wilderness  areas,  but  BLM  manages 
WSAs  to  avoid  impairing  their  suitability  for  preser- 
vation as  wilderness  or  affect  their  wilderness  values 
(BLM  1983,  1988d). 


Cultural  Resources 

The  effects  of  BLM  actions  on  cultural  resources 
are  assessed  and  mitigated  through  consultation 
among  BLM,  the  Advisory  Council  on  Historic  Pres- 
ervation, and  State  Historic  Preservation  Officers 
through  the  process  defined  in  Section  106  of  the 
National  Historic  Preservation  Act  of  1966,  as 
amended  (16  U.S.C.  470),  and  implemented  in  36 
CFR  800.  These  legal  mandates  require  BLM  to  con- 
sider the  effects  of  its  actions  on  historic  properties 
through  project-specific  inventory  to  identify  signif- 
icant cultural  properties  (eligible  for  inclusion  in  the 
National  Register  of  Historic  Places)  and  avoid  or 
mitigate  possible  direct  and  indirect  impacts  to 
them. 

The  American  Indian  Religious  Freedom  Act  of 
1979  directs  Federal  Agencies  to  ensure  that  Indian 
religious  rights  and  freedoms  are  not  unnecessarily 
disrupted  by  agency  practices.  As  refined  in  court 
cases  this  means  that  agencies  must  obtain  and  con- 
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sider  the  views  of  Indian  leaders  when  a  proposed 
land  use  might  conflict  with  traditional  Indian  reli- 
gious beliefs  or  practices.  Bureau  manuals  (BLM 
1988e)  will  be  followed  in  considering  traditional 
beliefs,  practices,  or  other  traditional  lifeway  values. 

Whenever  evidence  of  historic  or  prehistoric  occu- 
pation is  likely  to  be  effected  during  BLM  activities. 
A  cultural  resources  inventory  is  required  on  all 
areas  to  be  subjected  to  ground-disturbing  activi- 
ties. This  is  conducted  in  the  preplanning  stage  of 
a  treatment,  and  the  results  are  analyzed  in  the  en- 
vironmental analysis  addressing  the  action  (BLM 
1988e). 

Impacts  to  significant  cultural  properties  will  be 
avoided  through  treatment  project  redesign  or  mit- 
igated through  data  recovery,  recordation,  moni- 
toring or  other  measures  developed  for  the  specific 
treatment  project.  Whenever  possible  vegetation 
treatments  will  be  modified  to  avoid  effecting  tradi- 
tional lifeway  values,  however,  it  may  not  be  possible 
to  avoid  or  mitigate  all  impacts  to  Indian  traditional 
religious  beliefs  or  practices  and  other  traditional 
lifeway  values. 

When  cultural  resources  are  discovered  during 
vegetation  treatment  activities,  nearby  operations 
are  immediately  suspended  and  may  resume  only 
upon  receipt  of  written  authorization  from  the  BLM- 
authorized  officer. 


SUMMARY  OF  IMPACTS  BY 
ALTERNATIVE 

A  comparison  of  the  impacts  of  the  treatment  pro- 
gram alternatives  is  presented  in  Table  1-9.  Al- 
though these  impacts  are  described  in  detail  in 
Chapter  3,  the  table  is  provided  to  assist  decision- 
makers and  reviewers  by  concisely  summarizing  the 
major  impacts. 


IMPLEMENTATION 


Monitoring 

All  projects  would  be  monitored  to  ensure  that 
treatments  are  conducted  in  accordance  with  BLM 
procedures  (BLM  1984c,  1984d).  Manual  and 
mechanical  treatments  would  be  monitored  at  regu- 
lar intervals  to  determine  the  quality  and  quantity  of 
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completed  work.  Prescribed  burns  and  chemical 
treatments  would  be  monitored  in  progress  for  com- 
pliance to  proper  application  technique,  burn  pre- 
scriptions, and  safety  procedures.  Effectiveness  of 
mitigating  measures  identified  in  project-specific 
environmental  documents  will  be  monitored 
through  periodic  inspections.  Air  quality  would  be 
monitored  where  appropriate.  Post-treatment  mon- 
itoring is  essential  to  determine  whether  treatment 
objectives  have  been  met  and  if  the  treatment  was 
successful.  Such  monitoring  will  vary  in  intensity, 
and  in  some  cases  may  consist  of  nothing  more  than 
visual  inspection. 

In  other  cases,  monitoring  will  continue  for  some 
years  after  treatment  in  order  to  evaluate  the  f  u  II  mea- 
sure of  response.  Many  rangeland  treatments  would 
have  studies  established  in  them  to  monitor  treat- 
ment effects  on  vegetation  as  well  as  on  other 
resources  such  as  wildlife  or  water  quality,  de- 
pending on  treatment  objectives  and  affected 
resource  values. 
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Resource  Elements 


Alternative  1 
(Proposed  action) 


Alternative  2 

(No  Aerial  Application 

of  Herbicides) 


Alternative  3 
(No  Use  of 
Herbicides) 


Vegetation 


i 


Climate  and  Air 
Quality 


Overall  effect  would 
be  to  achieve  desired 
plant  communities  on 
treated  sites,  create 
stratified  age 
structure  dynamics  in 
some  shrublands  for 
vi^ildlife  habitat 
improvement,  reduce 
hazardous  fuel  buildup, 
reclaim  certain  areas 
to  native  perennial 
vegetation,  reduce 
populations  and  spread 
of  noxious  weeds, 
remove  vegetation  that 
was  a  potential  hazard 
to  recrealionists,  and 
maintain  safe  conditions 
in  rights-of-ways  and 
oil  and  gas  facilities. 
Specific  areas  of  some 
shrub-dominated 
rangeland  communities 
would  have  higher 
production  of  herbaceous 
vegetation  mixed  with 
shrubs.  Greatest  number 
of  options  for  treatment 
method  allow  greatest 
management  flexibility. 


Overall  effect  would  be 
fewer  areas  on  which 
desired  plant  community 
objectives  were  met  in 
desired  timeframes. 
Less  acreage  would  be 
treated  chemically  than 
Alternative  1,  but  more 
acreage  would  be 
burned.  Less  management 
flexibility  to  select 
most  appropriate  and 
cost-effective  treatment 
for  rangeland  situations, 
but  smaller-scale 
treatments  of  oil  and 
gas  facilities, 
rights-of-ways, 
recreation  areas, 
riparian  areas,  and  most 
noxious  weed  infestations 
would  not  be  greatly 
affected. 


Moderate,  short-term 
increases  in  smoke, 
exhaust,  and  drift 
expected;  however, 
standards  would  not  be 
violated.  Temporary, 
localized  noise  from 
aircraft  and  equipment. 


Suspension  of  aerial 
operations  reduces  risk 
of  herbicide  drift; 
increase  in  visible 
smoke  and  particulates 
with  increase  in 
prescribed  burning. 
Standards  would  not  be 
violated. 


Overall  effect  would  be 
fewer  areas  on  which 
desired  plant  community 
objectives  were  met  in 
desired  timeframes  than 
both  Alternatives  1  and 
2.  Less  management 
flexibility  to  select 
most  appropriate  and 
cost-effective  method  in 
all  situations  when 
vegetation  treatment  Is 
proposed.  Noxious  weed 
control  would  be 
Ineffective  for  species 
which  had  no  biological 
control  agents,  making 
public  lands  an 
infestation  source  for 
adjacent  lands  under 
other  ownership. 
Ineffectiveness  of 
alternative  treatments 
would  create  safety 
hazards  to  oil  and  gas 
facility  sites  and 
rights-of-way,  and  some 
recreation  sites. 
Saltcedar  control  In 
riparian  areas  would  be 
much  less  effective  than 
under  Alternative  1. 
High  use  of  prescribed 
fire  would  continue  to 
affect  both  target  and 
nontarget  species. 

Elimination  of  drift 
from  chemical 
treatment.  Impacts  of 
visible  smoke  and 
particulates  from 
prescribed  burning 
greater  than 
Alternatives  1  and  2. 
Standards  would  not  be 
violated. 


Alternative  4 

(No  Prescribed 

Burning) 


Aiternative  5 

(Continue 

Present  Management) 


Overall  effect  would  be 
fewer  areas  on  which 
desired  plant  community 
objectives  were  met  in 
desired  timeframes  than 
both  Alternatives  1  and 
2.  Less  management 
flexibility  to  select 
most  appropriate  and 
cost-effective  method  in 
all  rangeland  situations. 
Highest  level  of  chemical 
use  of  all  alternatives. 
Higher  probability  of 
catastrophic  wildfire. 
Long-term  undesirable 
effects  In  all  vegetation 
analysis  regions  where 
fire  has  played  a 
historic  ecological 
role. 


Elimination  of 
prescribed  burning 
Increases  chemical 
treatment  and 
subsequent  herbicide 
drift.  Smoke  from 
wildfires  would 
increase.  Standards 
would  not  be  violated. 


Overall  effect  would  be 
fewer  areas  on  which 
desired  plant  community 
objectives  were  met  in 
desired  timeframes  than 
Alternative  1.  Noxious 
weed  control  would  be 
less  effective  than 
Alternative  1,  but  more 
effective  than 
Alternative  3.  Less 
acreage  treated 
chemically  than  any 
alternative  except 
Alternative  3. 
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Slightly  less  Impact  than 
Alternative  1.  Standards 
would  not  be  violated. 


Table  1-9  (Continued) 
Summary  of  Impacts  by  Alternative 


Resource  Elements 


Alternative  1 
(Proposed  action) 


Alternative  2 

(No  Aerial  Application 

of  Herbicides) 


Geology  and 
Topography 

Soils 


Aquatic  Resources 


Fish  and  Wildlife 


No  impacts  to  geology 
and  topography. 

Short-term  decreases  in 
soil  productivity  and 
increases  in  erosion; 
long-term  stabilization. 


Short-term  erosion  and 
sedimentation  from 
mechanical  and 
prescribed  burning 
treatment.  Unlikely 
that  any  significant 
amount  of  herbicides 
will  be  Introduced 
into  streams  or  ground 
water. 


Potential  impacts  to 
fisheries  or  riparian 
resources,  but  none 
with  proper  mitigation. 
Greatest  potential 
impacts,  both 
beneficial  and 
adverse,  to  terrestrial 
wildlife  resources  and 
habitats  of  all 
alternatives.  Largest 
acreages  of  current 
existing  habitats 
would  be  disturbed. 
Both  short-term  and 
long-term  impacts  to 
individual  wildlife 
species  would  occur. 


No  impacts.  Same  as 
Alternative  1. 

More  erosion  likely  than 
under  Alternatives  1, 
4,  and  5. 


About  the  same  as 
Alternative  1;  more 
noticeable  short-term 
impacts  to  perennial 
and  ephemeral  streams 
due  to  the  greater 
amount  of  mechanical 
treatment.  However, 
this  alternative  would 
reduce  the  possibility 
of  herbicides  drifting 
onto  surface  water. 

Less  potential  for 
adverse  impacts  to 
fisheries  or  riparian 
resources  than 
Alternative  1.  No 
potential  for  adverse 
impacts  from  aerial 
application  of  herbicides, 
some  potential  remains 
from  ground  applications. 
More  competition  from 
noxious  weeds.  Best 
ratio  of  high  potential 
for  beneficial  impacts, 
with  a  reduced  potential 
for  adverse  impacts,  of 
all  alternatives. 


Alternative  3 
(No  Use  of 
Herbicides) 


No  impacts.  Same  as 
Alternative  1 . 

More  erosion  likely  than 
under  Alternatives  1,  2, 
and  4. 


Control  of  target 
species  would  have 
highest  short-term 
erosion  impacts  to 
water  resources  due  to 
the  greater  amount  of 
mechanical  treatments. 
Totally  eliminates  the 
potential  risk  of 
surface  and  ground 
water  contamination 
from  herbicides. 

No  impacts  to  fisheries 
and  riparian  from 
herbicides,  but 
potential  is  increased 
for  impacts  from 
escaped  prescribed 
burns.  All  herbicide 
impacts  eliminated. 
Some  beneficial 
projects  eliminated. 
Fewer  acres  of  current 
habitats  disturbed 
than  in  Alternatives 
1,2,  and  4.  Most 
adverse  impacts  from 
uncontrolled  noxious 
weeds.  The  only 
effective  tool  for 
saltcedar  control  is 
eliminated. 


Alternative  4 

(No  Prescribed 

Burning) 


Alternative  5 

(Continue 

Present  Management) 


No  impacts.  Same  as 
Alternative  1 . 

Slightly  more  erosion 
likely  from  mechanical 
treatments  than  under 
Alternative  1.  Fewer 
overall  impacts  due  to 
no  burning. 

About  the  same  as 
Alternative  1 ;  more 
noticeable  impacts  to 
water  resources  due  to 
the  greater  amount  of 
mechanical  treatments. 
More  impact  from 
herbicide  drift  than 
any  alternative. 


Greatest  potential 
adverse  impacts  and 
least  beneficial  impacts 
to  fisheries  and 
riparian  resources. 
Most  practical  and  cost 
efficient  vegetation 
and  habitat  treatment 
and  clean-up  tool 
eliminated.  Greatest 
potential  adverse 
impacts  from  herbicide 
application.  Least 
beneficial  alternative 
to  the  wildlife 
resource. 


No  impacts.  Same  as 
Alternative  1. 

Less  impacts  on  short- 
term  soil-productivity 
losses  and  increased 
soil  erosion  than 
Alternative  1. 

Overall  impacts  due  to 
all  treatments  would  be 
less  than  Alternative  1, 
because  total  acreage 
treated  is  likely  to  be 
less. 


Fewest  acres  treated  of 
all  alternatives.  Least 
potential  adverse 
impacts.  Limited 
opportunity  for 
beneficial  impacts  from 
well  designed  habitat 
improvement  projects. 
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Table  1-9  (Continued) 
Summary  of  Impacts  by  Alternative 


Resource  Elements 


Alternative  1 
(Proposed  action) 


Alternative  2 

(No  Aerial  Application 

of  Herbicides) 


Alternative  3 
(No  Use  of 
Herbicides) 


Alternative  4 

(No  Prescribed 

Burning) 


Alternative  5 

(Continue 

Present  IManagement) 


Cultural  Resources 


Recreation  and 
Visual  Resources 


o 


Livestocic 


Wild  Horses  and 
Burros 


Special  Status 
Species 


Wilderness  and 
Special  Areas 


Low  probability  of  site 
damage  because  fewer 
acres  are  treated  than 
with  manual  or 
mechanical  methods. 
Possibility  of  chemical 
contamination  of  sites. 

Short-term  impact  to 
quality  of  scenic 
values.  Recreation 
areas  infested  with 
noxious  weeds  and 
poisonous  plants  would 
benefit  from  decreased 
visitor  exposure  to 
adverse  effects  from 
these  species. 


Livestock  will  benefit 
from  positive  Impacts, 
particularly  increases 
In  available  forage. 
Livestock  not  likely 
to  be  adversely 
affected. 

Wild  horses  and  burros 
may  benefit  from 
Improved  vegetation 
diversity  and  reduction 
In  unpalatable  species. 

Site-specific  analysis 
and  consultation  will 
ensure  that  no  special 
status  species  are 
affected. 

Undesirable  vegetation 
in  wilderness  areas 
and  WSAs  may  be 
controlled,  Improving 
competition  among 
native  plants  in  the 
natural  ecosystem. 


Slightly  higher 
probability  of  damage  to 
sites  than  Alternatives 
1,4,  and  5. 


About  the  same  impacts  as 
under  Alternative  1. 
Slightly  increased  risk  of 
recreational  exposure  to 
noxious  weeds  and  poisonous 
plants  than  under 
Alternatives  1  and  4. 


About  the  same  as 
Alternative  1 . 


About  the  same  as 
Alternative  1 . 


Same  as  Alternative  1 . 


About  the  same  impacts  as 
under  Alternative  1. 


Higher  probability  of 
damage  to  sites  than 
Alternatives  1 ,  2, 
and  4. 


Visual  impact  Is  about 
the  same  as  under 
Alternative  1.  More 
untreated  acres  than 
under  Alternatives  1, 
2,  and  4.  Spread  of 
noxious  weeds  and 
poisonous  plants  would 
Increase  exposure  of 
recreatlonalists  to 
detrimental  effects  if 
nonchemical  measures 
fail  to  control  these 
species. 

Some  noxious  weeds  and 
toxic  plants  would  not 
be  controlled,  thereby 
reducing  the  quality  of 
livestock  forage. 


toxic  plants  would  not 
be  controlled  and 
could  reduce  overall 
quality  of  forage. 

Same  as  Alternative  1 . 


Impacts  would  be  the 
same  as  under 
Alternative  1  except 
when  nonchemical 
measures  do  not 
sufficiently  control 
noxious  weeds. 


Slightly  higher 
probability  of  damage 
to  sites  than 
Alternative  1. 


About  the  same  as  under 
Alternative  1.  Increases 
use  of  other  treatment 
methods  that  can  result 
in  negative  effects  to 
these  resources  on  some 
sites. 


Less  impacts  than 
Alternative  1. 


Slightly  less  Impacts 
than  under  Alternative 
1,  but  less  control  of 
poisonous  plants  at 
recreation  sites. 
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but  lower  forage 
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treatment  method. 

Possible  significant 

Same  as  Alternative  1, 

reduction  In  available 
forage. 

but  lower  forage 
production. 

Same  as  Alternative  1 . 


Eliminates  closest 
natural  treatment  method 
where  others  are 
prohibited. 


Same  as  Alternative  1 . 


Slightly  less  impacts 
than  under  Alternative  1. 


Table  1-9  (Continued) 
Summary  of  Impacts  by  Alternative 


Resource  Elements 


Alternative  1 
(Proposed  action) 


Alternative  2 

(No  Aerial  Application 

of  Herbicides) 


Alternative  3 
(No  Use  of 
Herbicides) 


Alternative  4 

(No  Prescribed 

Burning) 


Alternative  5 

(Continue 

Present  Management) 


Human  Healtti  and 
Safety 


Social  and  Economic 


Public  could  be 
affected  by  amitrole. 
Workers  may  be 
affected  by  a  number 
of  herbicides.  Minor 
risk  to  workers  from 
manual  and  mechanical 
methods  and  prescribed 
burning.  Smoke  may 
affect  sensitive 
members  of  the  public. 
However,  human  health 
would  benefit  from 
treatment  of  noxious 
weeds  and  poisonous 
plants  that  adversely 
affect  humans. 

Lower  per-acre 
treatment  cost  than 
Alternatives  2,  3,  or 
4.  Any  increase  in 
employment  would  be 
Insignificant;  the 
number  of  new  jobs 
would  be  greater  than 
Alternative  4  but  less 
than  Alternatives  2  or 
3. 


Hazards  of  manual, 
mechanical,  and 
prescribed  burning 
treatment  methods  would 
increase  compared  to 
Alternative  1.  Less 
likelihood  of  adverse 
herbicide-related  impacts. 
More  untreated  acreage 
than  under  Alternative  1 
increases  possibility  of 
adverse  effects  of  noxious 
weeds  and  poisonous  plants. 


Higher  per-acre  treatment 
cost  than  Alternatives  1 , 
3,  and  5.  Any  increase 
in  employment  would  be 
insignificant;  however, 
the  number  of  new  jobs 
would  be  greatest  under 
this  alternative  and 
Alternative  3. 


More  potential  for 
adverse  impacts  from 
manual,  mechanical,  and 
prescribed  burning  than 
under  Alternatives  1 
and  2  because  more 
acres  are  treated  with 
these  methods.  No  risk 
of  hazards  from 
chemical  treatment. 
Less  control  of  weeds 
hazardous  to  human 
health  than  in 
Alternatives  1,  2,  and 
4. 


Higher  per-acre 
treatment  cost  than 
Alternatives  1  and  5. 
Any  increase  in 
employment  would  be 
insignificant;  however, 
the  number  of  new  jobs 
would  be  greatest  under 
this  alternative  and 
Alternative  2.  More 
socially  desirable  to 
some  populations. 


Risk  of  adverse  effects 
of  manual  or  chemical 
treatment  greater  than 
under  Alternatives  1, 
2,  and  3.  Slightly 
greater  potential  for 
impacts  from  mechanical 
treatment  than 
Alternative  1 . 


Less  impacts  than  under 
Alternative  1. 
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Lowest  per-acre 
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PROPOSED  ACTION  AND  ALTERNATIVES 


Requirements  for  Further 
Environmental  Analysis 

This  FEIS  is  a  programmatic  statement  describing 
the  impacts  of  treating  vegetation  on  BLM- 
administered  lands  In  13  Western  States.  Site- 
specific  environmental  analyses  and  documentation 
(including  application  of  categorical  exclusions 
where  appropriate)  on  proposed  vegetation  control 
plans  may  be  prepared  on  an  individual  project  level 
at  the  district  or  resource  area  level  in  accordance 
with  vegetation  mangement  objectives  established 
In  the  land-use  planning  process.  During  site- 
specific  analysis  and  documentation,  public  involve- 
ment will  occur  in  accordance  with  the  CEQ  Regu- 
lations for  implementing  NEPA. 

Interdisciplinary  impact  analyses  will  be  based  on 
this  and  other  applicable  EISs,  Including  those  for 
land-use  plans,  timber  management  programs,  and 
grazing  management  programs.  If  later  analysis 
finds  a  potential  for  significant  Impacts  not  already 
described  In  an  existing  EIS,  a  supplement  or 
another  EIS  may  be  required. 


INTERRELATIONSHrPS 

BLM  coordinates  its  weed  and  undesirable  plant 
treatment  activities  with  actions  of  related  Federal 
and  Stateagenciesresponsiblefor  resource  manage- 
ment and  with  adjacent  landowners  and  managers. 
This  section  briefly  describes  major  Interrelation- 
ships that  would  be  Involved  in  a  vegetation  treat- 
ment program. 


Other  Federal  Entities 


Before  any  pesticide  may  be  sold  legally,  it  must 
be  registered  by  EPA.  EPA  may  classify  a  pesticide 
for  unrestricted  use  if  it  determines  that  the  pesticide 
is  not  likely  to  cause  unreasonable  adverse  effects 
on  applicators  orthe  environment.  EPA's  determina- 
tions are  based  on  research  data  supplied  by  the 
applicant  for  registration.  States  may  classify  pesti- 
cides for  restricted  use  (which  means  they  may  be 
applied  only  by  or  under  the  direct  supervision  of  a 
certified  applicator  or  in  accordance  with  other  res- 
trictions), even  though  EPA  may  not  have  done  so. 
All  the  herbicides  considered  in  this  risk  assessment 
are  registered  with  EPA,  and  their  label  rates,  uses, 
and  handling  instructions  must  be  complied  with 
according  to  Federal  law. 

BLM  actions  also  will  comply  with  other  environ- 
mental legislation,  such  as  the  Clean  Air  Act,  as 
amended  (42  U.S.C.  1857  et  seq.),  the  Clean  Water 
Act,  and  the  Safe  Drinking  Water  Act  (42  U.S.C. 
300(f)  et  seq.).  The  Clean  Air  Act  sets  national  pri- 
mary and  secondary  ambient  air  quality  standards, 
requires  that  specific  emission  increases  be  evalu- 
ated to  prevent  a  significant  deterioration  in  air  qual- 
ity, and  provides  EPA  with  authority  to  set  national 
standards  for  performance  of  new  stationary 
sources  of  air  pollutants  and  standards  for  emis- 
sions of  hazardous  air  pollutants.  The  Clean  Water 
Act  requires  all  branches  of  the  Federal  Government 
Involved  in  an  activity  that  may  result  in  a  point 
source  discharge  or  runoff  of  pollutants  to  water  to 
comply  with  applicable  Federal,  State,  interstate, 
and  local  requirements  concerning  the  control  and 
abatement  of  water  pollution.  The  Safe  Drinking 
Water  Act  allows  EPA  to  designate  any  aquifer  that 
serves  as  the  principal  source  of  drinking  water  for 
an  area  as  a  "sole  source"  aquifer.  Federal  agencies 
are  prevented  from  granting  assistance  to  any  proj- 
ect that  may  contaminate  such  an  aquifer  and  thus 
create  a  significant  health  hazard. 


BLM  coordinates  specific  projects  and  programs 
with  other  land  management  agencies,  such  as  the 
U.S.  Fish  and  Wildlife  Service,  the  National  Park  Ser- 
vice, and  Soil  Conservation  Service  when  proposed 
actions  may  affect  areas  adjacent  to  resources  man- 
aged by  these  agencies. 


EPA 

The  Federal  Insecticide,  Fungicide,  and  Rodentl- 
cide  Act  (FIFRA),  as  amended  (7  U.S.C.  136  et  seq.), 
establishes  procedures  for  the  registration,  classifi- 
cation, and  regulation  of  all  pesticides.  EPA  is 
responsible  for  Implementing  FIFRA;  primary 
enforcement  responsibilities  for  use-related  viola- 
tions are  assigned  to  States  with  approved  pro- 
grams. 


U.S.  Fish  and  Wildlife  Service 

Federal  policies  and  procedures  for  protecting 
endangered  and  threatened  species  of  fish,  wildlife, 
and  plants  were  established  by  the  Endangered  Spe- 
cies Act  of  1973,  the  Migratory  Bird  Treaty  Act  (16 
U.S.C.  703-71 1 ),  as  amended,  and  the  Fish  and  Wild- 
life Conservation  Act  of  1980  (16  U.S.C.  2901  et 
seq.).  BLM  vegetation  treatment  activities  would  be 
conducted  in  accordance  within  the  guidelines 
established  in  these  acts. 

Section  7  of  the  Endangered  Species  Act  requires 
Federal  agencies  to  consult  with  the  U.S.  Fish  and 
Wildlife  Service  or  the  National  Marine  Fisheries  Ser- 
vice to  ensure  that  any  action  that  they  authorize, 
fund,  or  carry  out  is  not  likely  to  jeopardize  the  con- 
tinued survival  of  a  listed  species  or  result  In  the 
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adverse  modification  ordestruction  of  itscritical  hab- 
itat (16  U.S.C.  1536  (a)(2)).  In  addition,  the  act 
requires  that  if  species  proposed  for  listing  are  likely 
to  be  jeopardized,  a  conference  must  be  held  with 
the  U.S.  Fish  and  Wildlife  Service.  This  consultation 
may  result  in  modification  or  abandonment  of  an 
action. 

Consultations  with  the  U.S.  Fish  and  Wildlife  Ser- 
vice and  State  agenciesare  encouraged  by  the  Migra- 
tory Bird  Treaty  Act,  if  project  activities  could  di- 
rectly or  indirectly  harm  migratory  birds.  If  the  U.S. 
Fish  and  Wildlife  Service  determines  that  migratory 
birds  could  be  harmed,  a  site-specific  assessment 
and  mitigation  would  be  developed  to  prevent  harm 
to  these  species. 

The  Fish  and  Wildlife  Conservation  Act  encour- 
ages Federal  agencies  to  conserve  and  promote  con- 
servation of  nongamefish  and  wildlife  and  their  hab- 
itats to  the  maximum  extent  possible  within  each 
agency's  statutory  responsibilities. 


National  Park  Service 

The  National  Parl<  Service  administers  national 
parks,  monuments,  and  recreation  areas  to  conserve 
the  scenery,  natural  objects,  and  wildlife  (16  U.S.C. 
1).  The  National  Park  Service  also  administers  the 
Nationwide  Rivers  Inventory  as  provided  for  in  the 
Wild  and  Scenic  Rivers  Act  of  1968  (16  U.S.C.  1271 
et  seq.).  BLM  will  consult  with  the  National  Park  Ser- 
vice if  vegetation  treatment  actions  are  proposed  on 
BLM  lands  adjoining  land  or  rivers  administered  by 
the  National  Park  Service. 


Advisory  Coyocil  on  Historic  Preservation 
(ACHP) 

Section  106  of  the  National  Historic  Preservation 
Act  of  1966,  as  amended  (16  U.S.C.  470)  requires 
Federal  agencies  to  consult  with  the  ACHP  in  order 
to  take  into  account  the  effects  of  Federal  under- 
takings on  historic  properties.  The  views  of  the 
ACHP  relative  to  historic  resources  are  considered 
in  project  specific  consultation  documents  as 
defined  at  36  CFR  800  and  in  state  specific  program- 
matic agreements. 

Native  Americans 

The  American  Indian  Religious  Freedom  Act  (42 
U.S.C.  1996)  provides  for  the  protection  and  preser- 
vation of  the  rights  of  the  American  Indians  to  ex- 
press and  exercise  tribal  religious  beliefs.  Sites  iden- 
tified or  suspected  to  be  sacred  to  one  or  more  tribes 
could  be  present  on  or  adjacent  to  proposed  treat- 
ment sites.  Tribal  governments  will  be  consulted  to 


determine  whether  the  treatment  area  is  of  religious 
significance. 

The  views  of  Tribal  governments  relative  to  an 
area's  traditional  religious  or  cultural  significance 
will  be  considered  in  project  specific  consultation 
documents  as  defined  at 36  CFR  800  and  in  state  spe- 
cific programmatic  agreements. 


State  and  Local  Governments 

BLM's  vegetation  treatments  would  be  conducted 
in  accordance  with  applicable  State  and  local  gov- 
ernment regulations,  including  the  Sikes  Act  (16 
U.S.C.  670  et  seq.),  as  amended,  the  Federal  Land 
Policy  and  Management  Act  (FLPMA),  and  the 
National  Historic  Preservation  act  of  1966  (NHPA). 

The  Sikes  Act  authorizes  USDI,  in  cooperation 
with  the  State  agencies  responsible  for  the  adminis- 
tration of  fish  and  game  laws,  to  plan,  develop,  main- 
tain, and  coordinate  programs  for  tlie  conservation 
and  rehabilitation  of  wildlife,  fish,  and  game  on  pub- 
lic lands  within  its  jurisdiction.  The  plans  must  be 
consistent  with  any  overall  land-use  and  manage- 
ment plans  for  the  lands  involved  and  could  include 
specific  habitat  improvement  projects  and  related 
activities  and  adequate  protection  for  species  offish, 
wildlife,  and  plants  considered  endangered  orthreat- 
ened. 

The  FLPMA  (Section  202  (c)(9))  requires  BLM  to 
develop  resource  management  programs  consistent 
with  those  of  State  and  local  governments  to  the 
extent  that  such  BLM  programs  also  are  consistent 
with  Federal  laws  and  regulations.  The  act  also 
requires  BLM  to  provide  for  compliance  with  appli- 
cable pollution  control  laws,  including  Stateand  Fed- 
eral air  and  water  pollution  standards  or  implemen- 
tation plans. 

Section  106  of  the  National  Historic  Preservation 
Act  of  1966,  as  amended  (16  U.S.C.  470)  requires 
Federal  agencies  to  consult  with  State  Historic  Pres- 
ervation Officers  (SHPOs)  and  local  governments  in 
order  to  take  into  account  the  effects  of  Federal 
undertakings  on  historic  properties.  The  views  of  the 
SHPO  and  affected  local  governments  relative  to  his- 
toric properties  are  considered  in  project  specific 
consultation  documents  as  defined  at  36  CFR  800 
and  in  state  specific  programmatic  agreements. 

State  and  county  weed  control  laws  place  respon- 
sibility for  noxious  weed  control  on  individual  land- 
owners, including  the  Federal  Government.  Per- 
mittees and  grantees  operating  within  rights-of-way 
on  BLM-administered  land  are  required  to  comply 
with  USDI  herbicide-use  regulations. 

BLM  also  must  coordinate  with  appropriate  State 
agencies  in  management  of  State-listed  plant  and 
animal  species  when  a  State  has  formally  made  such 
designations. 
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Private  Landowners 

Private  landowners  are  highly  interested  in  BLM 
operations  near  their  land,  and  BLM  strives  to  keep 
these  landowners  informed  about  its  vegetation 
treatment  operations  through  coordination,  cooper- 
ation, and  consultation.  Before  preparing  environ- 
mental documents  at  the  State,  district,  or  resource 
area  level,  BLM  invites  interested  landowners  to  com- 
ment on  proposed  programs. 


Limitations  of  This  Final  EIS 

This  EIS  is  a  programmatic  document  that 
addresses  environmental  impacts  at  a  fairly  general 
level  because  of  the  broad  land  area  over  which 
those  impacts  might  occur.  Impacts  at  particular 
vegetation  treatment  sites  may  be  assessed  in  envi- 
ronmental analyses  tiered  to  this  document,  but 
those  impacts  should  be  no  more  severe  than  the 
most  severe  impacts  discussed  in  this  document. 


The  analyses  of  impact  in  this  study  are  based  on 
the  most  recent  information  available,  particularly  in 
theareasofmechanicaltreatments,  prescribed  burn- 
ing, and  herbicide  effects  on  the  vegetation,  soils, 
and  wildlife  of  major  rangeland  plant  communities. 
The  descriptions  of  mechanical,  prescribed  fire,  and 
herbicide  treatment  impacts  on  soils,  vegetation, 
and  wildlife  were  prepared  after  a  comprehensive 
review  of  the  literature.  Chapter  3,  Environmental 
Consequences,  presents  considerable  detail  in 
these  areas,  but  the  level  of  detail  was  considered 
appropriate  because  the  program  is  so  broad  in 
scope  and  the  document  needs  to  serve  the  require- 
ments of  the  field  people  preparing  the  environmen- 
tal analyses. 

The  human  health  and  nontarget  species  herbi- 
cide risl<  assessment  was  based  on  the  most  recent 
available  information  concerning  herbicide  toxicity 
and  environmental  fate  properties.  The  analysis  was 
designed  to  consider  a  wide  range  of  possible  expo- 
sures and  the  resultant  effects  those  exposures 
might  cause,  so  it  includes  typical  and  worst  case 
scenarios  that  involve  routine  applications  and  acci- 
dents. The  doses  that  members  of  the  public  actually 
receive  are  not  likely  to  be  as  high  as  most  of  the 
doses  estimated  in  this  analysis;  in  fact,  in  most  her- 
bicide applications  on  these  remote  sites,  no 
member  of  the  public  is  likely  to  be  exposed  at  all. 
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AFFECTED  ENVIRONMENT 


GENERAL  DESCRIPTION 

Part  of  the  land  administered  by  the  Bureau  of 
Land  Management  (BLM)  In  the  13  EIS  States  would 
be  affected  by  the  proposed  vegetation  treatment 
program  (Figure  2-1).  The  more  extensive  areas 
include  large,  contiguous  sections  of  the  grasslands 
and  savannas  of  the  Great  Plains,  and  the  desert 
grasslands  and  shrublands  of  the  Great  Basin  and 
Southwestern  United  States.  BLM-administered 
lands  constitute  approximately  20  percent  of  the 
total  area  of  the  13  States  covered  by  this  EIS,  or 
about  158  million  acres  (Table  2-1).  Of  each  State's 
total  land  area,  the  greatest  proportion  of  BLM- 
administered  lands  are  in  Nevada,  Utah,  and  Wyo- 
ming, with  69, 42,  and  30  percent,  respectively.  North 
Dakota  and  Oklahoma  have  the  lowest  proportion, 
with  0.2  and  0.007  percent  of  their  total  land  area 
under  BLM  jurisdiction  (BLM  1988). 

The  natural  environments  and  cultural  character- 
istics of  BLM-administered  land  and  adjacent  lands 
vary  widely  across  the  1 3  States.  Physical  character- 
istics, such  as  climate  and  ground-water  supplies, 
and  biological  parameters,  such  as  plant  productiv- 


ity and  the  presence  of  special  status  species,  differ 
markedly.  Because  of  these  differences,  the  impacts 
of  each  alternative  BLM  vegetation  treatment  pro- 
gram are  likely  to  differ  from  one  area  to  another. 
The  BLM  lands  have  been  divided  into  eight  regions 
for  analysis  (Figure  2-2),  based  primarily  on  the  dom- 
inant plant  species  according  to  the  classification 
system  of  Garrison  et  al.  1977.  The  dominant  plant 
species  were  considered  the  most  appropriate  basis 
for  partitioning  the  BLM  lands  because  they  are  char- 
acteristic of  broad  areas  of  the  West;  reflect  the  soils, 
climate,  and  past  land-use  practices;  and  would 
most  immediately  reflect  the  results  of  vegetation 
treatment.  The  analysis  regions  include  (1)  sage- 
brush, (2)  desert  shrub,  (3)  southwestern  shrub- 
steppe,  (4)  chaparral-mountain  shrub,  (5)  pinyon- 
juniper,  (6)  plains  grassland,  (7)  mountain/plateau 
grassland,  and  (8)  coniferous/deciduous  forest.  Ri- 
parian areas  are  located  within  these  regions  and 
will  be  addressed  where  appropriate. 

The  sagebrush  analysis  region  occupies  the  larg- 
est contiguous  area  of  public  lands  and  constitutes 
31  percent  of  the  EIS  program  area.  The  desert  shrub 
and  plains  grassland  areas  also  are  relatively  contig- 
uous regions  and  compose  19  and  10  percent  of  the 


Table  2-1 

Acreage  of  BLM-Administered  Lands  and 
Percentage  of  State,  1987 


Total  Acreage 

Total  Acreage 

Percentage  of  Land 

state 

of  BLM  Land 

of  State 

Managed  by  BLM 

Arizona 

12,285,326 

72,688,000 

16.9 

Colorado 

8,288,840 

66,485,760 

12.5 

Idaho 

1 1 ,953,795 

52,933,120 

22.6 

Montana 

8,920,710 

93,271,040 

9.6 

Nevada 

48,714,404 

70,264,320 

69.3 

New  Mexico 

12,855,255 

77,766,400 

16.5 

North  Dakota 

67,331 

44,452,480 

0.2 

Oklahoma 

3,026 

44,087,680 

0.01 

Oregoni 

13,539,906 

61,598,720 

22.0 

South  Dakota 

279,473 

48,881,920 

0.6 

Utah 

22,129,277 

52,696,960 

42.0 

Washington 

311,292 

42,693,760 

0.7 

Wyoming 

18,412,451 

62,343,040 

29.5 

Total 

157,761,086 

790,163,200 

20.0 

1   Excludes  2,148,877  acres  of  BLM-administered  land  in  western 
Oregon  outside  the  study  area. 

Source:  U.S.  Department  of  the  Interior,  Bureau  of  Land  Management 
1988. 
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Figure  2-1 
Bureau  of  Land  Management  Lands  in  the  Study  Area 
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Figure  2-2 
Vegetation  Analysis  Regions  of  the  States  In  the  Study  Area 
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BLM  program  area,  respectively.  The  southwestern 
shrubsteppe  and  mountain/plateau  grassland  areas 
are  discontinuous  regions  and  account  for  only  8 
and  6  percent  of  the  BLM  program  area,  respec- 
tively. Pinyon-juniper,  coniferous/deciduous,  and 
chaparral-mountain  shrub  forests  are  confined  to 
areas  of  higher  elevation  and  constitute  17,  5,  and 
4  percent  of  the  program  lands. 

This  chapter  describes  the  potentially  affected 
environment  of  the  13  Western  States  in  the  EIS  pro- 
gram area  for  the  following  resource  elements:  (1) 
vegetation,  (2)  climate  and  air  quality,  (3)  geology 
and  topography,  (4)  soils,  (5)  aquatic  resources,  (6) 
fish  and  wildlife,  (7)  cultural  resources,  (8)  recre- 
ation and  visual  resources,  (9)  livestock,  (10)  wild 
horses  and  burros,  (11)  special  status  species  (12) 
wilderness  and  special  areas,  (13)  human  health  and 
safety,  and  (14)  social  and  economic  resources. 

Where  applicable,  resources  will  be  addressed  by 
the  eight  analysis  regions;  some  resources  are  more 
effectively  discussed  on  a  regional  basis.  The 
description  of  potentially  affected  environmental 
elements  will  emphasize  rangeland  resources 
because  85  percent  of  the  area  projected  for  vege- 
tation treatment  under  the  proposed  action  is  char- 
acterized by  rangeland  vegetation. 


ANALYSIS  REGION 
DESCRIPTIONS 


Vegetation 

Plant  communities  are  characterized  by  continual 
change  (Zwolinski  1990).  Vegetation  communities 
are  dynamic,  and  change  through  time  and  space 
occurs  universally  (Miles  1979;  Patterson  1986). 
Change  can  be  readily  observable,  as  when  one 
plant  community  replaces  another  through  the  pro- 
cess of  plant  succession.  Such  change  occurs 
because  of  differences  in  establishment,  growth  and 
survival  rates  of  plants,  competitive  ability  of  dif- 
ferent species,  and  species  longevity  (Miles  1979). 
Changes  can  also  be  subtle,  such  as  changes  in  the 
proportion  and  production  of  individual  species  on 
a  site,  and  the  establishment  or  death  of  individual 
plants.  Evidence  for  change  in  vegetation  can  be 
found  by  direct  observation  overtime,  historical  ev- 
idence, preserved  biological  evidence  such  as 
pollen  and  macrofossils  in  ancient  packrat  middens, 
and  study  of  vegetation  development  on  similar  sites 
(Miles  1979;  Smeins  1983). 

Vegetation  has  undergone  periodic,  gross  disturb- 
ance throughout  most  of  evolutionary  time  (Miles 
1979).  For  example,  forest  fires  may  have  been 


common  in  the  Tertiary  period,  beginning  70  million 
years  ago,  during  the  time  of  the  evolution  of  most 
of  the  plant  species  currently  present  on  earth 
(Harris  1 958).  The  pattern  of  vegetative  communities 
has  fluctuated  widely  in  the  last  10  to  12,000  years, 
since  the  melting  of  the  continental  glaciers.  During 
the  post-glacial  period,  climate  has  been  both  nota- 
bly warmer  and  cooler  than  it  is  at  present.  The 
boundary  of  forest  and  shrub/grassland  has  fluctu- 
ated accordingly  (Mehringer  and  Wigand  1987),  as 
well  as  those  of  other  drier  site  plant  communities. 
Only  a  weak  stability  was  achieved  in  some  semiarid 
pristine  systems  in  the  west  (West  1985),  and  some 
may  have  been  remnants  of  previously  more  favor- 
able climatic  conditions  (Smeins  1983).  A  trend 
toward  greater  aridity,  with  the  associated  increase 
of  many  xerophytic  woody  plants,  may  have  already 
been  in  existence.  When  European  man  arrived  on 
the  rangelands  of  western  North  America  he 
observed  ecosystems  that  were  in  a  state  of  flux, 
although  he  often  interpreted  them  as  static  phenom- 
ena (Smeins  1983). 

Prior  to  European  settlement,  fire  was  the  most 
common  influence  on  the  landscape  in  the  inter- 
mountain  west  (Gruell  1983),  and  in  much  of  the 
southwest  (Wright  1990).  In  drier  parts  of  the  west, 
however,  the  significance  of  fire  effects  on  vegeta- 
tion can  be  difficult  to  separate  from  the  effects  of 
drought  (Wright  1990).  The  break-up  and  reduction 
of  fuels  caused  by  grazing  and  cultivation  that  came 
with  European  settlement,  and  then  the  introduction 
of  organized  fire  suppression,  have  caused  a  drastic 
decrease  in  fire  occurrence  and  size  (Gruell  1983; 
Swetnam  1990).  With  the  omission  of  fire  as  a  dom- 
inant ecological  factor  on  many  sites  has  come  sig- 
nificant changes  in  vegetation.  Successional 
changes  that  have  occurred  on  some  sites  would 
unlikely  have  occurred  in  the  pre-European  environ- 
ment, where  frequent  fires  suppressed  woody  vege- 
tation (Gruell  1983).  Significant  increase  in  density 
of  woody  species  have  occurred  on  some  sites,  as 
well  as  invasion  of  woody  species  onto  sites  where 
frequent  fire  used  to  preclude  their  dominance.  Fire 
exclusion  has  had  the  most  marked  effect  on  eco- 
tones,  tension  zones  between  two  different  commu- 
nity types.  Naturally  occurring  fire  was  used  to 
remove  woody  species  that  were  sensitive  to  fire 
from  communities  that  were  more  fire  adapted. 

In  the  western  United  States,  factors  which  have 
affected  vegetation  development  include  climate 
(particularly  drought),  insects,  diseases,  wind, 
domestic  livestock  grazing,  browsing  by  wild  ungu- 
lates, and  fire  (Gruell  1983).  It  is  important  to  under- 
stand the  effects  these  factors  have  on  the  path  of 
successional  change  in  order  to  manage  vegetation 
and  habitat  (West  and  Van  Pelt  1987).  Knowing  the 
frequency  and  results  of  natural  disturbances,  such 
as  fire,  is  necessary  in  order  to  understand  the  en- 
vironmental  pressures  to  which   vegetation   has 
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adapted  and  the  kinds  or  amounts  of  vegetation  a 
site  can  support,  and  thus  the  post  treatment 
changes  that  are  likely  to  occur.  A  land  manager 
makes  choices  to  encourage  or  retard  plant  succes- 
sion to  achieve  the  vegetation  community  that  best 
meets  multiple  resource  management  objectives.  In 
many  of  the  arid  and  semiarid  areas  of  the  west, 
removal  of  livestock  grazing  pressure  alone  does  not 
result  in  dramatic  or  rapid  change  of  existing  vege- 
tation (Potter  and  Krenetsky  1 967;  Rice  and  Westoby 
1978;  Robertson  1947;  Lommason  1948;  Harnissand 
West  1973).  Present  day  vegetation  communities  are 
a  product  of  past  human  use  and  alteration  of  former 
disturbance  regimes,  but  are  subject  to  a  multitude 
of  present  day  demands  and  expectations.  Manual, 
mechanical,  or  chemical  treatments  which  mimic 
natural  processes  are  selectively  used  to  restore 
degraded  plant  communities  or  induce  vegetation 
change  to  achieve  a  new  situation  which  satisfies 
these  demands  and  expectations. 

Vegetation  communities  on  BLM-administered 
lands  in  the  EIS  area  reflect  the  climatic,  geological, 
and  topographic  diversity  of  the  Western  United 
States.  The  descriptions  of  the  vegetation  analysis 
regions  must  be  general,  as  each  type  encompasses 
site  specific  variations  in  species  composition  which 
may  have  been  significantly  modified  by  weather, 
fire,  biotic  factors,  and  human  activities.  Distribution 
and  boundaries  of  these  communities  are  further 
affected  by  local  characteristics  of  elevation,  lati- 
tude, slope,  exposure,  temperature  inversions,  and 
cold  air  drainages. 

The  most  diverse  vegetation  communities,  and  the 
most  complex  to  summarize,  are  the  riparian  com- 
munities. Riparian  communities  are  not  controlled 
by  the  surrounding  vegetation  community  in  the 
analysis  region,  but  by  available  water,  soil,  stream 
channel  substrateand  morphology,  elevation  and  lat- 
itude, climate,  and  land-use  history  (Brinson  et  al. 
1981).  Riparian  communities  are  the  most  severely 
altered  ecosystems  in  the  United  States  (Brinson  et 
al.  1981),  resulting  in  diverse  situations  and  inter- 
grades  between  riparian  and  upland  communities. 
Consequently,  riparian  communities  are  less  likely 
to  fit  standard  community  descriptions  than  their 
adjacent  uplands.  Although  riparian  is  not  an  anal- 
ysis region,  it  is  discussed  separately  here  because 
it  is  not  controlled  by  the  same  environmental  fac- 
tors as  the  analysis  regions  within  which  it  occurs, 
nor  is  it  directly  related  to  the  vegetation  of  the 
uplands  of  the  analysis  region. 


Sagebrush 

The  sagebrush  analysis  region  occupies  extensive 
areas  in  the  Upper  and  Lower  Basin  and  Range  Prov- 
inces, the  Colorado  Plateau,  the  Columbia  Plateau, 
and  the  Wyoming  Basin.  It  is  also  scattered  through- 


out the  northern,  central,  and  southern  Rocky  Moun- 
tains (Figure  2-2  and  Figure  2-3).  It  is  one  of  the  most 
extensive  vegetation  types  on  BLM  lands  in  the  EIS 
area. 

Natural  habitat  differences  within  the  region  are 
great,  ranging  from  near  desert  to  subalpine  cli- 
mates and  including  a  wide  variety  of  physiographic 
and  soil  types  (Tisdale  and  Hironaka  1981).  Most  of 
the  sagebrush  zone  is  found  at  elevations  from  2,000 
to  7,000  feet  (Wright  et  al.  1979).  Sagebrush  commu- 
nities may  also  occur  up  to  10,000  feet  in  the  moun- 
tain ranges  of  the  EIS  area  (Cronquist  et  al.  1972). 
Where  sagebrush  dominates  below  7,000  feet, 
annual  precipitation  varies  between  8  and  20  inches 
(Wright  et  al.  1979). 

Environmental  diversity  has  resulted  in  a  compa- 
rable variety  of  species,  subspecies,  and  varieties  of 
sagebrush  adapted  to  specific  habitats  (Tisdale  and 
Hironaka  1981),  although  overall  floristic  diversity  of 
the  analysis  region  is  moderate  to  low  (West  1983). 
Basin  big  sagebrush  and  Wyoming  big  sagebrush 
usually  dominate  between  2,000  and  7,000  feet. 
Basin  big  sagebrush  occupies  deep,  well-drained 
alluvial  soils  where  annual  precipitation  averages  10 
to  16  inches,  and  Wyoming  big  sagebrush  occupies 
an  8-  to  12-inch  precipitation  zone  on  shallow  soils 
(Wright  et  al.  1979).  Mountain  big  sagebrush  can  be 
found  at  elevations  from  5,000  to  10,000  feet  where 
annual  precipitation  varies  from  14  to  20  inches 
(Wright  et  al.  1979). 

The  aspect  of  the  typical  sagebrush  community  is 
fairly  dense  to  open  vegetation  with  nonspiny 
shrubs  2  to  6  feet  high  and  an  understory  of  peren- 
nial and  annual  grasses  and  forbs  (Cronquist  et  al. 
1972).  Increasingly  to  the  south,  however,  sage- 
brush may  grow  to  the  virtual  exclusion  of  grasses 
and  does  not  represent  a  grazing  disclimax  (Brown 
et  al.  1982).  Important  shrubs  in  the  sagebrush  anal- 
ysis region  include  big  sagebrush,  black  sagebrush, 
low  sagebrush,  rabbitbrushes.  Mormon  tea,  bitter- 
brush,  snowberry,  and  horsebrush  (Cronquist  et  al. 
1972).  Important  perennial  grasses  include  blue- 
bunch  wheatgrass,  Sandberg  bluegrass,  Idaho 
fescue,  western  wheatgrass.  Great  Basin  wildrye, 
junegrass,  Indian  ricegrass,  squirreltail,  mutton- 
grass,  needle-and-thread  grass,  and  Thurber  needle- 
grass.  Red  brome  and  cheatgrass  are  introduced 
annual  grasses  that  have  become  abundant. 
Common  forbs  include  wild  onion,  sego  lily,  balsam 
root,  Indian  paintbrush,  larkspur,  rubberweed,  lu- 
pine, phlox,  locoweed,  mulesear,  and  various  annual 
mustards  (Cronquist  et  al.  1972). 

The  most  dependable  combination  of  both  mois- 
ture and  temperature  conditions  favorable  for 
growth  occurs  for  a  short  period  after  snowmelt. 
Growing  season  precipitation  is  less  dependable  for 
soil  moisture  recharge,  and  higher  temperatures 
cause    greater    evapotranspirative    losses.    The 
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Source:    A.W.  Kuchler,  Potential  Natural  Vegetation  of  the  Conterminous 
United  States,  Second  Edition  (American  Geographical  Society,  1975)  with 
BLM  Physiographic  Regions  by  Kenneth  Brown  and  Richard  Kerr,  1979. 


Figure  2-3 
Physiography  of  the  States  in  the  Study  Area 


AFFECTED  ENVIRONMENT 


grasses  and  forbs  depend  on  resources  in  the  sur- 
face soil  in  the  interspaces  between  shrubs  and 
therefore  have  a  constrained  growing  period.  Sage- 
brush can  draw  its  moisture  and  nutrients  from  deep 
in  the  profile  or  through  fibrous  roots  near  the  sur- 
face, giving  it  extreme  resistance  to  environmental 
extremes  (West  1983).  Sagebrush  is  also  long-lived 
(in  excess  of  40  years),  hasgreat  reproductive  capac- 
ity through  abundant  and  consistent  seed  set,  and 
produces  secondary  chemical  compounds  in  its 
foliage  that  probably  discourage  herbivory  (West 
1983).  Altogether,  these  characteristics  make  sage- 
brush extremely  competitive  in  this  environment 
(West  1983).  Sagebrush  is  killed  by  fire,  however, 
and  insects  and  fire  appear  to  be  its  primary  environ- 
mental vulnerabilities  (West  1983). 

Disturbances  from  cultivation,  fire,  herbicides, 
excessive  grazing,  and  insects,  combined  with  nat- 
ural variability,  have  changed  the  botanical  compo- 
sition and  productivity  of  native  sagebrush  commu- 
nities. Since  the  beginning  of  European  settlement, 
the  abundance  of  many  native  species  has  been 
reduced,  sagebrush  has  become  more  abundant, 
and  many  exotic  species,  mostly  annuals,  have 
invaded  the  region  (Tisdale  and  Hironaka  1981). 
Cheatgrass  competition  provides  a  major  barrier  to 
the  seedling  establishment  of  other  species  and  has 
replaced  the  native  bluebunch  wheatgrass  over  wide 
areas  (Cronquist  et  al.  1972).  However,  the  sage- 
brush region  itself  is  ecologically  stable  and  its 
boundaries  closely  resemble  those  at  the  time  of  Eu- 
ropean settlement  (Tisdale  and  Hironaka  1981). 

Before  1900,  domestic  stock  had  greatly  reduced 
the  more  palatable  herbaceous  component  of  the 
sagebrush  region,  as  most  varieties  of  sagebrush  are 
not  highly  palatable  to  domestic  stock,  especially 
during  the  growing  season  (Tisdale  and  Hironaka 
1981).  Affected  areas  were  susceptible  to  invasion 
by  aggressive,  less  palatable  species,  particularly 
introduced  annuals,  such  ascheatgrass  and  medusa- 
head  (Brown  1982,  Tisdale  and  Hironaka  1981,  West 
1983).  Improved  management  systems  or  complete 
elimination  of  livestock  will  not  change  this  situation 
through  natural  ecological  succession  within  any 
reasonable  timeframe  (Bowns  1990).  Cheatgrass 
and  medusa-head  produce  enormous  numbers  of 
seedlings  after  the  first  fall  rain,  and  their  root  sys- 
tems can  grow  throughout  most  of  the  winter.  Native 
perennial  grasses  have  higher  soil  temperature 
thresholds  for  growth.  By  the  time  spring  comes, 
these  annuals  have  built  extensive  root  systems  that 
can  use  soil  moisture  both  earlier  and  at  higher  rates 
than  the  native  grasses  (West  1983).  The  annual 
grasses  generally  dry  out  by  mid-June,  and  the  dry 
stands  are  very  susceptible  to  wildfire. 

The  fire  history  of  the  sagebrush  region  has  not 
been  firmly  established,  but  fire  was  probably 
uncommon  on  drier  sites  because  of  sparse  fuels, 
and  more  frequent,  averaging  32  to  70  years,  on 


more  mesic  sites  with  greater  herbaceous  produc- 
tion (Wright  et  al.  1979).  Incidence  of  wildfire  has 
contributed  significantly  to  the  dominance  of  cheat- 
grass  on  millions  of  acres  in  the  Upper  Basin  and 
Range  and  the  Columbia  Plateau.  Burning  every  few 
years  or  burning  in  early  summer  depletes  perennial 
grasses  and  encourages  annuals,  which  create  very 
flammable  fuel  and  further  increases  fire  frequency 
(Wright  and  Bailey  1982;  West  1983).  Once  estab- 
lished on  a  site,  cheatgrass  may  virtually  exclude  per- 
ennial native  species,  thereby  perpetuating  the 
cheatgrass  fire  cycle,  leading  to  a  spiral  of  deterio- 
ration through  depletion  of  volatile  nutrients  and 
accelerated  soil  erosion  (West  1983).  The  increasing 
acreage  of  these  fire-perpetuated  cheatgrass  com- 
munities and  resulting  loss  of  sagebrush  habitat  is 
a  cause  of  great  concern  to  land  managers  in  the 
Upper  Basin  and  Range  and  Columbia  Plateau.  Pro- 
tection and  restoration  of  native  sagebrush  commu- 
nities must  be  a  management  consideration  in  some 
areas  of  this  analysis  region.  Reclamation  of  these 
sites  to  perennial  vegetation  requires  intensive  tech- 
niques such  as  chemical  fallow  (Eckert  and  Evans 
1967)  or  plowing  and  seeding  (Wright  and  Bailey 
1982). 


Desert  Shrub 

The  desert  shrub  analysis  region  is  a  composite 
of  generally  the  most  arid  portions  of  the  Upper  and 
Lower  Basin  and  Range  Provinces,  the  Colorado  Pla- 
teau, the  Wyoming  Basin,  and  the  Columbia  Plateau 
(Figure  2-2  and  Figure  2-3).  This  analysis  region 
includes  the  hot  and  cold  deserts  of  the  Western 
United  States,  which  are  dominated  by  shrubs  in 
open  stands,  with  a  large  amount  of  bare  soil  or  des- 
ert pavement  exposed.  Understory  vegetation  is 
generally  sparse,  except  when  flushes  of  annuals  are 
produced  by  seasonal  precipitation  in  the  hot  des- 
erts. 

The  vegetation  of  both  the  hot  and  cold  desert  has 
adapted  to  a  low  rainfall  regime  of  2  to  15  inches 
annually  (Benson  and  Darrow  1981).  Desert  plants 
have  evolved  different  ways  to  survive  the  harsh 
growing  conditions  prevalent  in  this  region.  Annuals 
germinate  while  temperature  and  moisture  condi- 
tions permit  them  to  grow  to  maturity  and  produce 
seed,  often  within  a  single  season;  the  seed  remains 
in  the  soil  until  favorable  growing  conditions  occur 
once  again.  Certain  perennials,  called  phreato- 
phytes,  develop  extensive  root  systems  that  reach 
the  water  table.  Perennial  shrubs  often  have  deep 
root  systems  that  access  deep  soil  moisture,  as  well 
as  shallow  roots  that  compete  with  herbaceous  vege- 
tation for  surface  moisture.  Some  plants,  such  as 
cacti  and  other  succulents,  have  special  tissue  that 
allows  them  to  store  moisture  in  their  stems  or 
leaves.  Other  adaptations  of  desert  plants  include 
various  combinations  of  small  leaf  size;  thick  waxes, 
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resins,  or  pubescence  on  leaf  surfaces;  and  the  abil- 
ity to  drop  leaves  and  go  into  dormancy  in  response 
to  drought.  High  soil  salinity  or  alkalinity  constitute 
yet  another  difficulty  by  presenting  a  physiologically 
dry  environment.  For  example,  areas  in  the  Colum- 
bia Plateau  and  Wyoming  basin  support  salt-desert 
shrub  communities  because  of  salty  and  fine  tex- 
tured soils  in  a  climatic  regime  that  would  otherwise 
support  grassland  (Blaisdell  and  Holmgren  1984). 
Plants  in  these  areas  have  developed  physiological 
processes  to  remove  excess  salts  from  their  tissues 
and  regulate  salt  uptake  by  the  roots. 

The  Mojave  and  Sonoran  Deserts  constitute  the 
hot  desert  portion  of  the  analysis  region.  Located 
mostly  in  California,  the  Mojave  extends  into 
southern  Nevada,  northwestern  Arizona,  and  the  tip 
of  southwestern  Utah.  It  is  a  transitional  area 
between  the  cold  desert  and  the  Sonoran  Desert  and 
shares  many  species  with  both  (Brown  1982).  Precip- 
itation occurs  mostly  in  the  winter.  The  Joshua  tree 
is  the  most  widely  recognized,  but  not  the  most  wide- 
spread, species  of  the  Mojave.  Common  shrubs 
include  creosotebush,  bursage,  thornbush,  shads- 
cale,  all  scale,  spiny  hopsage,  and  greasewood.  Pic- 
kleweed,  seep  weed,  alkali  weeds,  glassworts,  and 
saltgrass  are  common  species  associated  with 
saline  basins.  The  Mojave  Desert  is  especially  rich 
in  annual  plants,  which  are  abundant  during  the 
rainy  season  in  winter  and  spring  (Brown  1982). 

The  Sonoran  Desert  receives  summer  and  winter 
precipitation,  separated  by  spring  and  fall  drought 
(Brown  1982).  It  is  characterized  by  a  high  per- 
centage of  trees  and  large  shrubs,  and  is  particularly 
rich  in  succulents  (Benson  and  Darrow  1981).  Sa- 
guaro  is  characteristic  of  the  mostly  frost-free  por- 
tions of  the  Sonoran  Desert.  Other  common  shrubs 
and  succulents  include  creosotebush,  blue  palo 
verde,  bursage,  mesquite,  desert  ironwood,  allthorn, 
ocotillo,  jojoba,  acacia,  and  many  species  of  Opun- 
tia,  yucca,  and  agave.  Annual  herbs  are  abundant 
after  summer  and  winter  rains  (Benson  and  Darrow 
1981). 

The  cold  desert  portion  of  the  analysis  region 
occurs  in  the  rainshadow  east  of  the  Sierra  and  Cas- 
cade ranges  throughout  Nevada,  western  Utah, 
southeastern  Oregon  and  southwestern  Idaho,  and 
to  the  east  in  the  Wyoming  Basin  and  Colorado  Pla- 
teau. These  areas  are  dominated  by  low-growing, 
much  branched,  mostly  nonsprouting,  spineless 
shrubs;  and  species  diversity  is  characteristically 
low  (Brown  1982).  Most  precipitation  comes  in  the 
winter  in  the  western  portion  of  the  region,  with  a 
gradual  shift  toward  a  stronger  summer  influence  to 
the  east,  where  wet  and  dry  seasons  are  less  distinct 
than  in  other  deserts  (Brown  1982).  Shadscale  is 
characteristic  of  these  areas.  Other  important 
shrubs  include  winterfat.  Mormon  tea,  gardner  salt- 
bush,  mat  saltbush,  black  sagebrush,  fourwing  salt- 
bush,  rabbitbrush,  greasewood,  horsebrush,  bud 


sagebrush,  and  snakeweed.  Common  annual  spe- 
cies include  exotics  such  as  halogeton,  Russian  this- 
tle, and  cheatgrass.  Scattered  perennial  grasses 
include  galleta,  Indian  ricegrass,  squirreltail,  alkali 
sacaton,  and  Sandberg  bluegrass  (Blaisdell  and 
Holmgren  1984).  Blackbrush  dominates  some  cold 
desert  areas  in  southeastern  Utah,  where  it  forms 
communities  with  scattered  individuals  of  Mormon 
tea,  buckwheats,  shadscale,  sandsage,  indigobush, 
snakeweed,  galleta,  and  cheatgrass  (Cronquist  et  al. 
1972). 

The  effects  of  historic  use  on  hot  and  cold  desert 
communities  vary.  Changes  in  some  communities 
are  well  documented,  while  in  others  little  change 
has  occurred.  The  causes  of  observed  change  are 
complex  and  not  always  entirely  understood.  Quan- 
titative data  on  the  extent  of  change  in  this  region 
is  rare  (Branson  1985). 

Low  amounts  of  above-ground  biomass  and 
widely  spaced  individuals  make  wildfire  a  rare  occur- 
rence, and  fire  has  not  been  documented  as  an  eco- 
logically important  factor  in  the  development  or 
maintenance  of  these  communities  either  before  or 
after  settlement.  However,  grazing  by  domestic 
stock  has  caused  vegetation  changes  in  these  com- 
munities, particularly  the  cold  desert.  The  nature  of 
the  changes  is  related  to  the  kind  of  livestock, 
season  and  intensity  of  use,  and  site  potential  (Bran- 
son 1 985).  Since  these  areas  have  always  been  dom- 
inated by  shrubs,  the  observed  changes  include  re- 
duction of  total  cover  or  reduction  of  palatable  shrub 
or  grass  species,  such  as  black  sagebrush,  bud  sage- 
brush, winterfat,  and  Indian  ricegrass,  which  are 
replaced  by  shrub  species  not  grazed  by  livestock 
or  by  exotic  annuals,  such  as  halogeton  and  Russian 
thistle  (Branson  1985).  In  addition  to  livestock  graz- 
ing, disturbances  such  as  construction  of  energy 
and  transportation  corridors,  military  operations, 
surface  mining,  and  recreation  have  created 
depleted  vegetation  conditions  in  this  part  of  the 
analysis  region  (Blaisdell  and  Holmgren  1984). 

Hastings  and  Turner  (1965)  concluded  that 
warmer  temperatures  and  less  rainfall  in  the  past  100 
years  must  be  considered  the  principal  cause  of 
vegetation  change  in  much  of  the  Sonoran  Desert 
(Branson  1985).  However,  depletion  of  saguaro  pop- 
ulations in  parts  of  the  Sonoran  Desert  has  been  at- 
tributed to  suppression  of  reproduction  by  livestock 
grazing  (Branson  1985). 


Southwestern  Shrubsteppe 

The  southwestern  shrubsteppe  analysis  region 
occupies  most  of  the  Lower  Basin  and  Range  Prov- 
ince in  southeastern  Arizona  eastward  through 
southern  New  Mexico  (Figure  2-2  and  Figure  2-3). 
It  includes  the  semidesert  grasslands  of  south- 
eastern Arizona  and  southern  New  Mexico,  and  the 
Chihuahuan  Desert. 
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Elevations  of  the  semidesert  grasslands  range 
from  3,300  to  5,000  feet  (Brown  1 985).  More  than  half 
of  the  10  to  20  inches  of  annual  precipitation  falls 
during  the  summer  growing  season  (Benson  and 
Darrow  1981).  These  grasslands  are  best  developed 
on  deep,  well-drained  soils  on  level  sites  on  the 
higher  plains.  Theiraspectisa  grassy  landscape  bro- 
ken up  by  large,  well-spaced  shrubs.  In  the  south- 
west they  often  form  an  alternating  landscape  mo- 
saic with  Chihuahuan  desertscrub  (Brown  1985). 
Large  acreages  of  this  grassland  are  now  dominated 
by  mesquite,  tarbush,  acacia,  and  creosotebush 
(Brown  1985).  Black  grama  and  tobosa  are  the  most 
characteristic  grasses  of  the  semidesert  grasslands. 
Other  important  grasses  on  the  better  sites  include 
sideoats  grama,  hairy  grama,  other  gramas,  bush 
muhly,  vine  mesquite,  Arizona  cottontop,  slim  trid- 
ens,  pappus  grass,  tanglehead,  threeawns,  and  curly 
mesquite  (Brown  1985).  The  introduced  perennial 
Lehmann  lovegrass  now  occupies  extensive  areas  in 
some  western  portions  and  is  spreading  at  the  ex- 
pense of  more  palatable  native  grasses  (Brown 
1 985).  Other  shrubs  and  succulents  characteristic  of 
this  grassland  include  yuccas,  bear  grass,  sotol, 
agaves,  allthorn,  sumac,  hackberry,  Javelina-bush, 
ocotillo,  acacias,  and  mimosas.  Many  species  of 
cacti  occur  throughout  the  drier  sites,  especially  on 
rocky  outcrops. 

The  northernmost  extensions  of  the  Chihuahuan 
Desert  are  also  included  in  this  analysis  region, 
where  it  occupies  rain  shadow  basins,  outwash 
plains,  low  hills,  and  bajadas  across  southern  New 
Mexico.  Elevations  range  from  about  1,200  to  5,000 
feet.  Precipitation  is  highly  variable  from  year  to 
year,  but  averages  approximately  8  to  1 2  inches,  and 
falls  mostly  in  the  summer  when  evapotranspiration 
rates  are  high  (Brown  1982).  Perennial  vegetation  of 
this  desert  consists  largely  of  shrubs.  Creosotebush, 
acacias,  and  tarbugh  dominate  the  intermountain 
plains  and  lower  bajadas.  Mesquite  dominates 
sandy,  wind-eroded  hummocks.  Dense  stands  of 
succulents,  such  as  lechuguilla,  sotol,  yuccas,  bear- 
grass,  and  candelilla,  occur  on  rocky  mountain 
slopes  in  association  with  scattered  ocotillo  and 
many  species  of  cacti,  including  Opuntia,  Ferocac- 
tus,  Echinocereus,  Echinocactus,  and  Mammillaria. 
Annuals  are  important  components  only  during  the 
summer  rainy  period.  Principal  understory  species 
include  mariola,  goldeneye,  desert  zinnias,  and  dog- 
weeds. 

The  expansion  of  Chihuahuan  Desert  into  former 
grassland  is  well  documented  and  continues  to  be 
observed  today  (Brown  1982),  but  the  mechanisms 
by  which  the  encroachment  has  occurred  are  not 
well  understood  (Wright  1980).  The  desert  grass- 
lands are  thought  to  have  been  burned  frequently 
by  Indians  (Benson  and  Darrow  1981).  This  practice 
kept  encroachment  of  woody  species  to  a  minimum. 
Frequent  burning  ceased  with  the  coming  of  Euro- 


pean settlement.  The  combination  of  reduced  fire  fre- 
quency and  overgrazing  by  settlers'  livestock 
resulted  in  an  expansion  of  woody  communities 
from  lower  and  higher  elevations.  Cattle  helped 
spread  mesquite  by  depositing  undigested  mesquite 
seeds  throughout  the  grassland  (Benson  and  Dar- 
row 1981). 

Loss  of  ground  cover  resulted  in  loss  of  topsoil  in 
some  areas,  to  the  point  that  the  site  could  no  longer 
support  a  grassland  community  (Branson  1985). 
Thus,  the  change  to  shrubland  in  some  parts  of  the 
region  may  be  permanent.  Fire  exclusion  continues 
to  be  considered  an  important  factor  in  the  contin- 
ued occupation  of  former  grassland  areas  by  woody 
species.  Increase  of  woody  species  has  continued 
in  areas  protected  from  grazing  (Humphrey  and  Meh- 
rhoff  1958).  Others,  however,  discount  the  impor- 
tance of  fire,  particularly  in  the  maintenance  of 
brush-free  range  in  southern  New  Mexico  (Buf- 
fington  and  Herbel  1 965),  where  there  is  less  support- 
ive evidence  of  fire  occurrence. 

Hastings  and  Turner  (1965)  made  a  case  for  cli- 
matic trends  toward  warmer  and  drier  conditions, 
combined  with  historic  overgrazing,  as  a  cause  of 
vegetation  changes  in  this  region,  but  this  theory  is 
not  universally  accepted  (Wright  1980).  Other  stud- 
ies have  documented  that  certain  woody  species, 
such  as  burroweed,  are  highly  responsive  to  short- 
term  climatic  trends,  and  that  such  natural  causes 
by  themselves  can  be  responsible  for  dramatic  shifts 
from  grasses  to  shrubs  (Martin  and  Turner  1977). 
Wright  (1980)  concluded  that  occasional  fires,  in 
combination  with  drought,  competition,  rodents, 
and  lagomorphs  played  a  significant  role  in  control- 
ling shrubs  in  this  region,  with  the  exception  of  black 
grama  uplands. 


Chaparral-Mountain  Shrub 

The  chaparral-mountain  shrub  analysis  region 
occurs  in  mountain  areas  throughout  the  Upper  and 
Lower  Basin  and  Range  Provinces  and  is  scattered 
through  the  northern,  central,  and  southern  Rocky 
Mountains  (Figure  2-2  and  Figure  2-3).  It  is  a  com- 
posite of  interior  chaparral  and  mountain  shrub  com- 
munities. 

The  interior  chaparral  discontinuousty  occupies 
mid-elevational  foothill,  mountain  slope,  and  can- 
yon habitats  in  Arizona  below  the  Mogollon  Rim,  and 
occurs  as  isolated  communities  through  the  drier 
mountains  of  southern  New  Mexico  (Brown  1982). 
Precipitation  averages  15  to  25  inches  annually  in  a 
summer-winter  pattern  separated  by  spring  and  fall 
drought  (Brown  1982,  Davis  and  Pase  1977).  Vege- 
tation communities  consist  of  dense  to  moderately 
open  stands  of  evergreen,  and  sclerophyllus  shrubs 
of  relatively  uniform  height.  Most  chaparral  shrubs 
are  deep-rooted,  sprout  readily  from  the  root  crown. 
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and  regenerate  quickly  after  burning  (Brown  1982). 
Shrub  live  oak  is  a  common  dominant  of  the  interior 
chaparral.  Associated  shrubs  include  mountain  ma- 
hogany, yellowleafsilktassel,  sumac,  hollyleaf  buck- 
thorn, pointleaf  and  Pringle  manzanita,  desert  ceo- 
nothus,  other  oak  species,  and  sophoras.  Important 
grasses  are  now  largely  confined  to  rocky,  protected 
sites  in  the  gentler  terrain,  and  include  sideoats  and 
hairy  grama,  cane  bluestem,  plains  lovegrass, 
threeawns,  and  wolftail.  Forbs  are  not  particularly 
abundant  except  for  a  brief  period  after  burns 
(Brown  1982). 

The  mountain  shrub  type  is  found  in  higher  foot- 
hill and  mountain  regions  of  Colorado,  Utah, 
Nevada,  New  Mexico,  and  southern  Idaho  from 
approximately  5,000  feet  to  higher  than  8,000  feet, 
depending  on  latitude.  Aspect  is  that  of  a  thicket  up 
to  18  feet  in  height,  or  a  relatively  open  stand.  This 
type  is  typically  positioned  on  the  altitudinal  gra- 
dient above  pinyon-juniper  woodland  and  below 
coniferous  forest  (Brown  1982).  Precipitation  varies 
from  1 5  to  21  inches  annually  and  is  spread  through- 
out most  of  the  year  (Brown  1982).  The  combination 
of  low  precipitation  and  poor  soil  development  on 
steep  slopes  precludes  the  establishment  of  more 
mesic  communities  (Brown  1982).  The  dominant 
species  of  the  mountain  shrub  areas  is  Gambel  oak. 
Other  important  shrub  species  include  mountain 
mahoganies,  snowberries,  serviceberries,  choke- 
cherry,  buckbrushes.  New  Mexican  locust,  and  clif- 
frose.  In  the  northern  areas,  bigtooth  maple,  bitter- 
brush,  sagebrushes,  rabbitbrushes,  wild  rose, 
elderberry,  and  currants  are  locally  common.  Scat- 
tered individuals  of  ponderosa  pine  and  Douglas-fir 
occurthroughout.  Grassesare  often  scarce,  and  con- 
sist primarily  of  bluegrass,  brome,  needlegrass,  and 
wheatgrass.  Common  forbs  include  yarrow,  lupines, 
fleabane,  groundsels,  penstemons,  dandelion,  and 
mulesear. 

Shrub  densities  in  some  areas  of  interior  chaparral 
have  increased  since  the  turn  of  the  century  (Brown 
1982,  Herbel  1985).  Reduction  of  fire  frequency  is 
usually  considered  to  be  the  primary  factor  causing 
this  trend  (Brown  1982,  Herbel  1985).  Significant 
changes  in  vegetation  are  not  well  documented  for 
the  mountain  shrub  type.  There  has  been  a  general 
depletion  of  palatable  herbaceous  components  from 
past  livestock  grazing  (Brown  1982)  and  a  reduction 
in  fire  frequency  as  well.  Exclusion  of  fire  has  con- 
tributed to  decadent  stands  of  shrubs  that  have  lost 
much  of  their  value  for  wildlife  browse. 


Pinyon-Juniper 

The  pinyon-juniper  analysis  region  occurs  at  mid 
elevations  in  the  Upper  and  Lower  Basin  and  Range 
Provinces,  the  Colorado  Plateau,  the  central  and 
southern  Rocky  Mountains,  and  the  Columbia  Pla- 


teau (Figure  2-2  and  Figure  2-3).  It  is  a  cold  adapted 
evergreen  woodland  characterized  by  the  unequal 
dominance  of  two  conifers,  juniper  and  pinyon  pine. 
It  is  one  of  the  most  extensive  vegetative  types  on 
BLM  lands  in  the  EIS  area. 

The  pinyon-juniper  woodland  reaches  its  greatest 
development  on  mesas,  plateaus,  piedmonts, 
slopes,  and  ridges  from  3,200  to  8,400  feet  (Black- 
burn and  Tueller  1970,  Evans  1988).  Precipitation 
ranges  from  1 0  to  25  inches  annually  (Blackburn  and 
Tueller  1970). 

The  eastern  woodlands  receive  more  summer  pre- 
cipitation than  western  areas,  where  most  of  the  pre- 
cipitation comes  during  the  winter  as  snow  (Brown 
1982).  The  aspect  of  these  woodland  communities 
is  highly  variable.  Trees  rarely  exceed  36  feet  in 
height,  and  may  present  a  closed  canopy  of  single 
or  many  treespecies  with  littleor  no  understory  vege- 
tation, or  the  community  may  appear  as  an  open 
stand  of  scattered  trees  with  a  diverse  and  well- 
developed  understory  (Evans  1988).  Pinyon-juniper 
communities  occur  on  a  wide  variety  of  soils,  rang- 
ing from  shallow  to  moderately  deep  and  from 
coarse  and  rocky  to  fine  compacted  clays  (Evans 
1988).  Current  climate  is  more  important  than  are 
soils  in  delimiting  the  elevational  distribution  of 
pinyon-juniper  woodlands  (Evans  1988).  The  princi- 
pal contact  is  with  sagebrush-grassland  at  the  lower 
elevational  limits  where  moisture  Is  a  limiting  factor, 
and  with  chaparral-mountain  shrub  or  montaneconi- 
fer  forest  at  the  upper  elevational  limits  where  tem- 
perature is  a  limiting  factor  (Brown  1982,  Wright  et 
al.  1979). 

Typically,  juniper  is  found  in  pure  stands  at  the 
lower  elevational  limits  of  the  zone  and  may  extend 
into  the  sagebrush  zone.  At  higher  elevations, 
pinyon  enters  the  community,  forming  a  mixed 
woodland  throughout  the  middle  of  the  elevational 
range,  and  eventually  replaces  juniper  at  the  upper 
limits  of  the  zone  (Cronquist  et  al.  1972).  The  wood- 
land exhibits  wide  geographic  variation,  with  differ- 
ent tree  species,  different  shrub  species,  and  differ- 
ent herbaceous  understory.  Pinyon  is  absent  from 
most  woodland  stands  in  eastern  Oregon,  Idaho, 
and  western  Wyoming.  Throughout  most  of  Nevada 
and  western  Utah,  singleleaf  pinyon  dominates, 
along  with  Utah  and  western  junipers.  Singleleaf 
pinyon  is  replaced  by  doubleleaf  pinyon  throughout 
the  Colorado  Plateau  and  east  into  the  central  and 
southern  Rocky  Mountains.  Rocky  Mountain  juni- 
per, Utah  juniper,  and  oneseed  juniper  are  common 
associates  (Cronquist  et  al.  1972).  In  the  dry  moun- 
tains of  southern  New  Mexico  and  sub-Mogollon  Ari- 
zona, Rocky  Mountain  and  Utah  juniper  and  double- 
leaf  pinyon  disappear,  and  alligator  juniper  (a 
sprouting  species  of  juniper),  Emory  oak,  gray  oak, 
and  Mexican  pinyon  appear  (Brown  1982).  The  as- 
sociated understory  layer  of  shrubs,  grasses,  and 
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forbs  in  these  communities  is  commonly  composed 
of  representatives  from  adjacent  sites  above  and 
below  the  woodland  zone,  and  varies  widely. 

The  correlation  of  pinyon-juniper  presence  to  soil 
properties,  climate,  or  topography  is  highly  variable, 
and  these  species  can  become  dominant  wherever 
their  moisture  and  temperature  requirements  are 
met  (Brackley  1987).  The  range  of  the  pinyon- 
juniper  community  types  overlaps  that  of  many 
other  vegetation  types,  including  sagebrush,  semi- 
desert  and  plains  grassland,  mountain  shrub,  and 
ponderosa  pine  (West  and  Van  Pelt  1987). 

Fires  are  believed  to  have  been  widespread  in 
most  of  the  pinyon  juniper  type  before  settlement, 
and  limited  the  extent  of  the  community  (Burkhardt 
and  Tisdale  1 976;  Brackley  1 987;  Branson  1 985;  Leo- 
nard et  al  1987;  West  and  VanPelt  1987;  Tausch  et 
al  1981;  Wright  1990),  particularly  in  areas  where  it 
overlapped  the  range  of  communities  with  more  fire 
tolerant  species.  Wright  (1990)  states:  "Historically, 
fire  has  been  the  dominant  force  controlling  the  dis- 
tribution of  pinyon-juniper,  particularly  juniper,  but 
fire  cannot  be  separated  from  the  effects  of  drought 
and  grazing." 

Droughts  and  competition  from  grass  probably 
slowed  down  the  invasion  of  juniper  into  adjacent 
shrublands,  particularly  at  lower  elevations.  Be- 
cause young  pinyon  and  juniper  trees  are  easily 
killed  by  fire,  occasional  fires  would  kill  most  trees 
establishing  in  an  area.  West  and  Van  Pelt  (1987)  be- 
lieve that  many  pinyon-juniper  sites  used  to  cycle 
between  grass/shrub  domination,  and  pinyon- 
junipercommunities,  with  fire  as  thechief  driving  fac- 
tor. There  are  stands  of  pinyon  and  juniper,  however, 
such  as  in  the  upper  Rio  Grande  River  drainage 
where  fire  probably  had  little  importance  (Branson 
1985).  These  may  be  areas  of  rough  topography  or 
poor  soils  that  did  not  produce  enough  fuel  to  carry 
a  fire  (Wright  et  al  1979). 

At  the  time  of  settlement,  grazing  by  domestic  live- 
stock significantly  reduced  the  amount  of  fuel. 
Without  fuel,  fires  could  not  carry.  Fire  frequency 
decreased  considerably,  and  the  range  and  density 
of  pinyon  and  juniper  increased  (Burkhardt  and  Tis- 
dale 1976;  Branson  1985;  Tausch  et  al  1981;  Wright 
1990).  Viewpoints  in  opposition  to  this  explain  that 
pinyon  and  juniper  are  merely  reestablishing  them- 
selves on  areas  where  they  were  removed  for  mining 
and  other  uses  in  the  1800's  (Lanner  1977).  Exten- 
sive removal  of  pinyon  and  juniper  did  occur  in  the 
central  Great  Basin,  particularly  central  Nevada, 
where  demand  for  charcoal,  fuelwood,  and  fence- 
posts  continued  into  the  1920's  (Young  and  Budy 
1987).  However,  it  is  unclear  how  much  demand  and 
removal  of  these  species  occurred  in  other  areas 
where  pinyon  and  juniper  appear  to  be  expanding 
their  range. 


MehringerandWigand  (1987)  arguethat  in  central 
Oregon,  the  present  rate  and  degree  of  expansion 
in  juniper  communities  is  no  different  than  that 
which  has  occurred  at  other  time  periods  in  the  last 
10,000  years,  and  that  climate,  not  grazing  or  fire 
exclusion  isthecauseoftheexpansion.  Davis  (1987) 
thinks  that  the  migration  of  pinyon  and  juniper  to 
lower  elevations  is  in  response  to  climatic  cooling 
but  that  it  has  been  accelerated  by  historic  vegeta- 
tion disturbance,  particularly  grazing. 

Tausch  et  al  (1981)  studied  pinyon  and  juniper  age 
and  dominance  on  18  mountain  ranges  throughout 
the  Great  Basin,  and  found  many  stands  of  trees  that 
predate  the  historic  period.  However,  tree  domi- 
nance is  increasing,  particularly  at  lower  elevations, 
with  about  30  percent  of  their  plots  containing  trees 
that  established  between  1845  to  1895.  They 
acknowledge  the  role  of  grazing  and  reduced  fire  fre- 
quency, as  well  as  revegetatlon  of  formerly  denuded 
areas  as  important  factors  to  consider  when  explain- 
ing present  pinyon  and  juniper  expansion.  No  juni- 
per trees  were  found  that  predated  1880  in  a  study 
area  in  north-central  Oregon. 

Many  of  the  oldest  trees  established  under  sage- 
brush plants  that  have  since  died,  while  younger 
trees  establish  under  the  canopy  of  other  junipers 
(Eddleman  1987).  Significant  loss  of  understory 
vegetation  (Tausch  etal  1981;  Brackley  1987;  Eddle- 
man 1987;  West  and  Van  Pelt  1987)  that  provides 
food  for  both  livestock  and  wildlife  has  and  contin- 
ues to  occur  in  many  of  these  stands.  Most  authors 
conclude  that  trees  will  continue  to  dominate  more 
area  without  some  major  environmental  change  or 
management  action.  Improved  management  or  com- 
plete elimination  of  livestock  grazing  will  not  change 
this  situation  (Bowns  1990). 


Mountain/Plateau  Grasslands 

The  mountain/plateau  grasslands  analysis  region 
consists  of  noncontiguous  areas  of  moderate  to  high 
elevation  grassland  scattered  through  the  northern, 
central,  and  southern  Rocky  Mountains,  and  the 
Palouse  grasslands  of  the  Columbia  Plateau  (Figure 
2-2  and  Figure  2-3).  It  is  one  of  the  least  extensive 
analysis  regions  BLM  administers  in  the  EIS  area. 

The  mountain  grasslands  occuras  part  of  the  vege- 
tation mosaic  created  by  the  highly  complex  environ- 
ment of  the  Rocky  Mountains.  They  occur  at  eleva- 
tions ranging  from  3,000  to  over  9,000  feet  where 
annual  precipitation  varies  from  8  to  30  inches  (Gar- 
rison 1977,  Muegglerand  Stewart  1980),  at  least  half 
of  which  usually  falls  during  the  growing  season. 
These  grasslands  occupy  a  variety  of  topographical 
positions,  from  level  areas  or  valley  floors,  to  alluvial 
benches  and  foothills,  to  steep  mountain  slopes.  Soil 
characteristics  vary  accordingly,  ranging  from  deep 
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and  loamy,  to  poorly  drained  or  fairly  dry  and  rocky, 
or  mildly  alkaline  to  mildly  acidic  (Mueggler  and  Ste- 
wart 1980).  The  grass  component  of  these  commu- 
nities is  usually  the  most  productive,  followed  by 
forbs,  and  then  shrubs.  Important  grasses  in  these 
communities  include  bromes,  bluegrasses,  oat- 
grasses,  sedges,  wheatgrasses,  fescues,  needle- 
grasses,  hairgrasses,  reedgrasses,  bentgrasses,  and 
junegrass.  The  forb  component  varies  with  site,  lat- 
itude, and  management,  and  is  diverse  throughout 
the  region.  Shrubs  that  occur  in  these  communities 
include  big  sagebrush,  fringed  sagebrush,  silver 
sagebrush,  rabbitbrushes,  snakeweed,  shrubby  cin- 
quefoils,  wild  roses,  horsebrush,  and  prickly  pear 
(Mueggler  and  Stewart  1980). 

The  Palouse  grasslands  characterize  the  part  of 
the  analysis  region  in  eastern  Oregon,  Washington, 
and  western  Idaho.  Precipitation  of  these  grasslands 
is  about  18  to  24  inches  annually,  and  elevations 
range  from  2,000  to  3,000  feet,  important  dominants 
include  bluebunch  wheatgrass,  Idaho  fescue.  Sand- 
berg  wheatgrass,  and  rough  fescue.  Many  intro- 
duced species  have  adapted  well  to  the  region,  and 
perennial  native  vegetation  replaces  them  slowly  or 
not  at  all  after  disturbance  (Branson  1985).  These 
exotic  species  include  Kentucky  bluegrass,  a  peren- 
nial, and  annuals  such  as  cheatgrass,  medusahead, 
soft  chess,  rattlesnake  brome,  filaree,  and  Klamath 
weed. 

Between  the  mountain  and  Palouse  grasslands, 
the  most  extensive  vegetation  changes  since  Euro- 
pean settlement  have  occurred  in  the  Palouse  grass- 
lands, where  extensive  cultivation,  overgrazing,  and 
introduced  plants  have  dramatically  reduced  the 
extent  of  native  vegetation  (Branson  1985).  Many  of 
the  introduced  species  are  Mediterranean  annuals 
that  are  well  adapted  to  grazing  and  the  predomi- 
nantly winter  precipitation  regime,  which  is  why  the 
native  species  cannot  readily  displace  them. 


Plains  Grasslands 

The  plains  grasslands  analysis  region  is  the  west- 
ern part  of  the  Great  Plains  and  stretches  from  east- 
ern Montana  through  eastern  Wyoming,  Colorado, 
and  New  Mexico  (Figure  2-2  and  Figure  2-3).  This 
grassland  forms  a  broad,  flat  belt  of  land  that  slopes 
gradually  eastward  from  the  eastern  foothills  of  the 
Rocky  Mountains,  composed  of  tall,  mixed,  or  short- 
grass  communities,  with  the  latter  the  most  exten- 
sive in  the  EIS  area. 

The  short  grassland  communities  stretch  from 
southeastern  New  Mexico  through  eastern  Colo- 
rado to  southeastern  Wyoming.  Annual  precipita- 
tion varies  from  11  to  20  inches,  and  elevations  are 
from  about  6,000  feet  on  the  western  edge  to  3,000 
feet  on  the  eastern  edge  (Wright  et  al.  1980).  Dom- 


inant grasses  are  buffalograss  and  blue  grama,  with 
smaller  amounts  of  threeawns,  lovegrass,  tridens, 
sand  dropseed,  side-oats  grama,  tobosa,  galleta, 
vine  mesquite,  and  bush  muhly.  Forbs  are  seldom 
a  major  component,  except  during  wet  years  (Wright 
et  al.  1980).  Dominant  woody  plants  include  honey 
mesquite,  shinnery  oak,  sand  sagebrush,  snake- 
weed, yucca,  and  fourwing  saltbush,  cholla,  and 
prickly  pear  (Wright  et  al.  1980). 

The  mixed  grass  communities  stretch  from  north- 
eastern Wyoming  through  North  and  South  Dakota 
and  eastern  Montana.  Precipitation  varies  from  20  to 
28  inches,  increasing  from  west  to  east.  Elevation 
ranges  from  about  3,000  feet  at  the  western  edge  to 
900  feet  in  Texas  (Wright  et  al.  1980).  Sedges  and 
cool  season  grasses,  such  as  needlegrasses,  wheat- 
grasses,  and  fescues,  dominate  the  communities  of 
Montana  and  North  and  South  Dakota.  Warm- 
season  grasses,  particularly  blue  grama,  are  also 
part  of  these  communities,  and  increase  in  domi- 
nance going  south.  Other  important  grasses  in 
mixed  grass  communities  include  green  needle- 
grass,  prairie  sandreed,  need le-and-th read  grass, 
junegrass,  sand  dropseed,  buffalograss,  side-oats 
grama,  threeawns,  silver  beardgrass,  sand  bluestem, 
plains  lovegrass,  and  vine  mesquite  (Brown  1982, 
Wright  et  al.  1980).  Shrub  species  found  in  these 
communities  include  juniper,  silver  sagebrush, 
silver  buffaloberry,  sumac,  wild  rose,  and  rabbit- 
brushes,  yucca,  snakeweed,  cholla,  and  winterfat. 
(Brown  1982,  Mueggler  and  Stewart  1980).  Forbs 
may  be  an  important  component  of  these  communi- 
ties. Common  species  include  goldeneye,  ground- 
sel, sunflowers,  primrose,  globemallow,  asters,  scurf 
pea,  conef lower,  and  bricklebush  (Brown  1982). 

Tall  grass  communities  in  the  plains  grassland  are 
restricted  to  certain  soil  types  and  areas  where  graz- 
ing history  has  not  been  severe  (Brown  1985).  This 
type  is  much  more  extensive  in  the  true  prairie  of  the 
midwest.  Tall  grass  communities  are  dominated  by 
big  bluestem,  little  bluestem,  Indian  grass,  switch- 
grass,  and  side-oats  grama.  Associated  shrubs 
include  shinnery  oak,  sandsage,  yucca,  and  mes- 
quite (Brown  1985). 

The  plains  grasslands  evolved  with  grazing  by 
native  herbivores,  and  many  of  the  grasses  are  well 
adapted  to  grazing.  Climate  is  generally  believed  to 
be  the  dominant  factor  controlling  these  grasslands, 
but  periodic  fire  was  also  an  important  factor  in  lim- 
iting woody  vegetation  to  mosaics  or  a  savanna  sit- 
uation (Wright  et  al.  1980).  Fire  suppression  has  led 
to  the  establishment  of  fire  disclimax  associations 
of  shrubs  in  some  areas  (Brown  1982).  In  general, 
the  plains  grassland  has  not  been  subject  to  the 
extensive  type  conversions  from  fire  suppression 
and  other  human  activities  that  have  occurred  in 
some  of  the  other  native  grasslands. 
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Coniferous/Deciduous  Forest 

The  coniferous/deciduous  forest  analysis  region 
is  a  composite  of  the  many  high-elevation  evergreen 
conifer  and  deciduous  forest  types  that  occur 
throughout  the  northern,  central,  and  southern 
Rocky  Mountains,  as  well  as  the  mountains  of  the 
Upper  and  Lower  Basin  and  Range  Provinces,  the 
Colorado  Plateau,  and  the  Columbia  Plateau  (Figure 
2-2  and  Figure  2-3).  Species  dominance  varies  with 
altitude,  latitude,  slope  aspect  or  other  topographi- 
cal position,  soil  characteristics,  and  climatic 
regime.  BLM  administers  small  acreages  of  these 
diverse  forest  types  in  every  State  in  the  EIS  area. 
Important  forest  communities  included  in  this  anal- 
ysis region  are  climax  ponderosa  pine,  serai  ponde- 
rosa  pine,  Douglas-fir,  Douglas-fir  mixed  with  other 
conifers,  aspen,  lodgepole  pine,  cedar-hemlock, 
and  spruce-fir. 

Climax  ponderosa  pine  exists  at  the  lower  eleva- 
tions and  on  the  warmer,  drier  sites  of  the  analysis 
region.  The  lower  contact  is  typically  with  pinyon- 
juniperwoodlandorchaparral-mountain  shrub  com- 
munities. Upper  elevation  contacts  are  usually  with 
mixed  conifer  types.  Ponderosa  pine  is  the  largest 
western  forest  type  (Brown  1985)  and  occurs  in 
every  State  in  the  EIS  area.  Old  growth  ponderosa 
forests  are  often  park-like,  with  scattered  old  trees 
interspersed  with  groups  of  young  trees.  There  is  typ- 
ically a  well-developed  herbaceous  understory. 
Stands  were  probably  kept  open  by  light  fires  that 
periodically  burned  through  the  understory.  Older 
trees  tolerate  fire  well,  but  young  trees  are  easily 
killed  (Dau  ben  mi  re  1952).  In  the  absence  of  frequent 
understory  fires  that  historically  occurred,  many 
stands  of  ponderosa  pine  are  now  dense  and  stag- 
nant, with  thickets  of  understory  reproduction 
(Wright  and  Bailey  1982). 

On  more  mesic  sites,  ponderosa  pine  will  be 
replaced  by  other,  less  fire-tolerant  species  without 
understory  fires.  In  northeast  Oregon  and  central 
Idaho,  ponderosa  pine  is  serai  to  grand  fir  and 
Douglas-fir.  Ponderosa  pine  is  associated  with  west- 
ern larch  and  Douglas-fir  in  central  and  northeast 
Washington,  northern  Idaho,  and  western  Montana, 
where  it  grades  into  more  moist  western  larch  and 
Douglas-fir  forests  at  higher  elevations  or  more 
northerly  aspects.  Because  ponderosa  pine  and 
western  larch  are  the  most  fire  resistant  western 
trees,  infrequent  underburns  would  favor  these  spe- 
cies over  Douglas-fir  or  grand  fir  (Wright  and  Bailey 
1982). 

The  Douglas-fir  zone  occurs  in  the  northern  and 
central  Rocky  Mountain  regions,  from  eastern  Wash- 
ington, Idaho,  western  Montana,  and  northwestern 
Wyoming,  generally  between  the  ponderosa  pine 
and  spruce-fir  zones  (Wright  and  Bailey  1982).  Pon- 
derosa pine,  western  larch,  aspen,  and  lodgepole 


pine  are  common  serai  species  in  this  zone  (Wright 
and  Bailey  1982).  Associated  understories  may  be 
dominated  by  bunchgrasses  on  the  most  xeric  sites, 
or  may  be  composed  of  a  sparse  shrub  layer  mixed 
with  grasses  and  forbs  (Wright  and  Bailey  1982). 

Douglas-fir  is  more  often  mixed  with  other  conifer 
species  types  in  the  southern  Rockies.  This  mixed 
conifer  zone  is  dominated  by  Douglas-fir  in  associ- 
ation with  white  fir,  blue  spruce,  or  Englemann 
spruce.  Mature  mixed-conifer  forests  are  often 
dense,  with  high  litter  accumulations  that  inhibit 
understory  growth  (Brown  1985).  This  type  may 
extend  into  much  drier  areas,  following  canyons, 
ravines,  and  north-facing  slopes,  existing  as  islands 
in  the  midst  of  more  xerophytic  vegetation  (Dauben- 
mire  1952). 

Quaking  aspen  is  the  most  widely  distributed 
native  North  American  tree  species  (DeByle  et  al. 
1985).  Its  range  coincides  closely  with  Douglas-fir. 
Aspen  may  form  extensive  pure  stands  or  be  a  minor 
component  of  other  forest  types.  Aspen  is  a  clonal 
species;  that  is,  its  extensive  root  system  gives  rise 
to  shoots  that  form  new  trees  that  are  genetically 
identical  to  the  parent.  The  clone  consists  of  all  the 
genetically  identical  stems.  Aspen  clones  may  per- 
sist for  thousands  of  years  (DeByle  et  al.  1985).  A 
stand  may  be  composed  of  one  or  many  clones.  Fire 
is  responsible  for  the  abundance  and  even-aged 
structure  of  most  stands  throughout  the  West. 
Without  human  intervention,  fire  appears  to  be  nec- 
essary for  the  continued  well-being  of  aspen  on 
most  sites  (DeByle  et  al.  1985),  and  most  stands  will 
die  out  or  be  replaced  by  conifers  without  disturb- 
ance. 

Lodgepole  pine  occurs  primarily  in  the  central  and 
northern  Rocky  Mountain  regions  of  Colorado,  Wyo- 
ming, Montana,  Utah,  Idaho,  and  Oregon.  At  higher 
elevations,  it  gives  way  to  spruce-fir  forest.  Lodge- 
pole pine  forms  dense,  often  pure  stands  with  little 
understory.  Fire  plays  an  important  role  in  the  main- 
tenance of  these  forests.  The  Rocky  Mountain  lodge- 
pole pine  contains  some  proportion  of  closed  cones 
that  retain  seeds  but  quickly  release  them  after  fire 
or  cutting  (Lotan  et  al.  1981).  Lodgepole  pine  colo- 
nizes burned  areas,  frequently  replacing  previous 
stands  of  lodgepole  pine.  Without  fire,  lodgepole 
pine  may  eventually  be  replaced  by  ponderosa  pine, 
Douglas-fir,  Englemann  spruce,  cedar-hemlock,  or 
Englemann  spruce/subalpine  fir  stands.  Lodgepole 
pine  may  persist  as  a  climax  species  on  sites  too  cold 
for  Douglas-fir  or  ponderosa  pine,  too  dry  forspruce- 
f  ir,  or  too  wet  or  infertile  for  other  coniferous  species 
(Wright  and  Bailey  1982). 

In  the  EIS  area,  cedar-hemlock  occurs  in  northern 
Idaho  and  northwestern  Montana  where  the  wester- 
lies carry  oceanic  influence  as  far  inland  as  the  con- 
tinental divide.  The  zone  is  characterized  by  higher 
precipitation  than  the  other  conifer  zones,  and 


2-15 


AFFECTED  ENVIRONMENT 


summer  heat  is  adequate  (Wright  and  Bailey  1982). 
Dominant  trees  are  western  hemlocl<  and  western 
redcedar.  Grand  fir  is  climax  dominant  in  the  south- 
ern portions  of  the  region.  Douglas-fir  and  western 
white  pine  are  common  associates.  Understory  in 
this  zone  is  a  rich  growth  of  shrubs  and  herbs 
(Wright  and  Bailey  1982). 

The  spruce-fir  forest  type  is  dominated  by  Engle- 
mann  spruce  and  subalpine  fir.  Limber  pine  and  bris- 
tlecone  pine  are  common  associates  on  steep, 
rocky,  and  southern  exposures.  Douglas-fir,  aspen, 
lodgepole  pine,  blue  spruce,  and  white  bark  pine  are 
also  found  in  this  zone.  These  species  often  form 
dense  stands  with  little  herbaceous  understory 
because  of  shading  and  considerable  litter  accumu- 
lation. Aspen  generally  becomes  dominant  after  fire 
or  other  disturbance  (Brown  1985). 

Fire  exclusion  in  any  of  these  forest  types  adapted 
to  high  frequencies  of  understory  fires  can  lead  to 
accumulations  of  understory  dead  woody  fuels,  as 
well  as  the  establishment  of  trees  that  provide  fuel 
ladders  between  the  surface  fuels  and  the  tree 
crowns,  and  it  hassubstantiallyalteredforest succes- 
sion in  some  forest  types  (Barrett  1988,  Stark  1977). 
Fire  exclusion  on  forests  with  long  stand  replace- 
ment cycles  results  in  increased  fire  hazard  because 
flammability  increases  over  much  greater  contigu- 
ous areas  of  forest  and  younger,  less  flammable 
stands  are  no  longer  present.  For  example,  lodge- 
pole  pine  stands  that  have  had  time  to  develop  an 
understory  of  Englemann  spruce  and  subalpine  fir 
are  much  more  flammable  than  before  those  species 
became  established.  Complete  fire  protection  will 
allow  less  fire-tolerant  species  to  replace  more  fire- 
tolerant  species,  as  well  as  permit  coniferous  spe- 
cies to  take  over  most  sites  presently  dominated  by 
aspen  (DeByle  et  al.  1985). 


Riparian  Vegetation  Communities 

Riparian  communities  occur  in  all  analysis 
regions,  although  they  make  up  the  least  extensive 
vegetation  type  in  the  13  Western  States,  with  less 
than  1  percent  of  the  total  area  (Cooperrider  et  al. 
1986).  Because  of  their  productivity  and  other 
values,  they  are  critically  significant  and  have  re- 
ceived continuous  intensive  use  since  presettlement 
times  (Branson  1985).  It  is  estimated  that  70  to  90 
percent  of  the  natural  riparian  ecosystems  have 
been  lost  because  of  human  activities,  and  as  much 
as  80  percent  of  the  remaining  areas  are  in  unsatis- 
factory condition  and  are  dominated  by  human  ac- 
tivities (Cooperrider  et  al.  1986). 

Riparian  community  descriptions  do  not  easily  fit 
into  the  analysis  region  format  because  they  are  con- 
trolled by  different  environmental  factors  than  those 
that  control  the  upland  areas.  The  presence  of  water, 
the  increase  in  humidity,  and  the  modification  of 


temperature  within  riparian  areas  allow  upland  vege- 
tation to  exist  at  significantly  lower  elevations; 
riparian-related  blue  spruce  is  an  excellent  example. 
Riparian  zones  are  also  much  more  complex  than 
their  adjacent  uplands  (Thomas  etal.  1979),  making 
them  much  more  difficult  to  categorize. 

There  are  several  classification  systems  attempt- 
ing to  categorize  all  riparian  vegetation  communi- 
ties; most  of  them  are  too  complex  for  this  type  of 
general  analysis.  The  classification  system  pro- 
posed by  Dick-Peddie  and  Hubbard  (1977)  is  appro- 
priate for  this  EIS. 

The  Alpine  Riparian  Sub-formation  is  limited  to 
riparian  areas  or  above  timberline.  Typical  plant  spe- 
cies are  shrubby  willows,  sedges,  rushes,  spike- 
rush,  marsh  marigold,  and  Koenigia.  This  commu- 
nity occurs  rarely  on  public  lands  and  is  not  likely 
to  be  affected  by  any  actions  proposed  in  this  EIS. 
The  alpine  riparian  communities  are  limited  to  a  few 
isolated  mountain  ranges  within  the  sagebrush, 
pinyon-juniper,  mountain/plateau  grasslands,  and 
coniferous/deciduous  forest  analysis  regions. 

The  Montane  Riparian  Sub-formation  contains 
three  sub-series  communities:  the  willow-alder 
series,  blue  spruce  series,  and  the  mixed-deciduous 
series.  The  willow-alder  series  includes  several  spe- 
cies of  willow  and  alders,  bog  birch,  water  birch,  dog- 
wood, aspen,  currant,  geranium,  cinquefoil,  cow 
parsnip,  and  sedges.  The  vegetative  community  will 
be  most  closely  associated  with  the  mountain/ 
plateau  grasslands  and  coniferous/deciduous  forest 
analysis  regions.  The  blue  spruce  series  contains 
the  blue  spruce  and  combinations  of  Douglas-fir, 
subalpine  fir,  white  serviceberry,  carex,  grasses,  and 
geranium.  This  series  is  also  associated  with  the 
mountain/plateau  grasslands  and  coniferous/ 
deciduous  forest  as  well  as  higher  elevation  sage- 
brush, chaparral-mountain  shrub,  and  pinyon- 
juniper  regions.  The  mixed-deciduous  series 
includes  a  variety  of  communities  of  willow- 
dogwood,  alder-willow,  boxelder-ash-walnut,  syca- 
more, and  hackberry  associations.  Also  found  with 
these  associations  are  junipers,  ash,  western  oaks, 
cottonwoods,  maple,  and  others.  This  series  can  be 
found  in  all  analysis  regionsand  includesa  wide  vari- 
ety of  understory  vegetation. 

The  Arroyo-Floodplain  Riparian  Sub-formation 
contains  the  arroyo  scrub  series  and  the  floodplain 
(bosque)  series.  The  arroyo  series  occurs  only  in  the 
driest  riparian  situations,  generally  with  only  sea- 
sonal flooding.  It  may  not  be  considered  true  ripar- 
ian by  some  classification  systems,  or  may  be  con- 
sidered xeroriparian  (Warren  and  Anderson  1985). 
Most  of  the  species  are  also  found  in  the  uplands, 
but  reach  a  much  larger  size  in  the  drainages  be- 
cause of  the  presence  of  flood  or  subsurface  water. 
The  associations  occurring  in  this  series  are  the 
greasewood,  rabbitbush,  desert  willow-bricklebush. 
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and  the  burroweed-four-winged  saltbush  associa- 
tions. In  addition  to  the  named  species,  others  found 
are  big  sagebrush,  seepwillow,  desert  broom,  arrow- 
weed,  and  the  nonnative  saltcedar.  This  series 
occurs  primarily  in  the  sagebrush,  desert  shrub, 
and  southwest  shrubsteppe  analysis  regions.  The 
floodplain  (bosque)  series  includes  the  cottonwood, 
cottonwood-wiliow,  mesquite,  arrowweed-seep- 
willow,  mixed  bosque,  and  saltcedar  associations. 
This  series  is  also  widely  occurring,  allowing  for  a 
large  variety  of  subdominate  understory  vegetation. 
The  cottonwood-wiliow  association  may  be  found  in 
virtually  all  of  the  analysis  regions.  Saltcedar,  a  rap- 
idly spreading  exotic,  is  also  wide  ranging  and  may 
be  commonly  found  in  all  but  the  coniferous/ 
deciduous  analysis  regions.  The  mesquite,  arrow- 
weed-seepwillow,  and  mixed  bosque  associations 
occur  primarily  in  the  desert  shrub  and  southwest- 
ern shrubsteppe  regions. 

In  the  eastern  portions  of  the  plains  grassland 
region,  the  riparian  vegetation  tal<es  on  some  of  the 
characteristics  of  the  upland  deciduous  forests.  In 
Oklahoma  the  riparian  tree  species  decrease  in 
height  and  vigor  in  the  transition  from  the  moist  east 
to  the  arid  west.  Typical  species  also  change.  In  the 
east,  baldcypress,  sweetgum,  sycamore,  river  birch, 
and  black  gum  are  common.  In  the  central  region, 
elms,  hackberry,  walnut,  black  locust,  and  honey 
locust  are  dominant,  but  are  secondary  species  in 
the  east.  In  the  west,  cottonwood,  willow,  elm,  and 
boxelder  are  common,  but  are  smaller  and  more 
widely  spaced  than  in  the  east  (Brinson  et  al.  1981). 

The  history  of  riparian  areas  is  one  of  wide-scale 
development  and  abuse.  While  a  small  number  of 
western  riparian  areas  have  improved  since  the  set- 
tlement of  the  West,  such  as  the  South  Platte  River 
(Branson  1985),  most  have  undergone  a  significant 
reduction  in  quantity  and  quality.  The  lower  Colo- 
rado River  is  a  prime  example.  In  historic  times  there 
were  an  estimated  5,000  acres  of  pure  cottonwood 
stands  along  the  Colorado.  By  the  mid-1970s  this 
had  been  reduced  to  about  500  acres.  There  are  still 
2,800  acres  of  cottonwood-wiliow  stands,  but  these 
are  heavily  invaded  with  exotic  saltcedar.  The  aver- 
age removal  rate  of  all  riparian  vegetation  has  been 
estimated  at  nearly  3,000  acres  a  year  (Ohmart  and 
Anderson  1982).  The  low  elevation  riparian  commu- 
nities have  had  the  heaviest  impacts,  while  mountain 
communities  have  not  changed  as  dramatically 
(Brinson  et  al.  1981).  Major  impacts  have  been 
through  land  clearing  for  agriculture  and  settle- 
ments, irrigation  projects  and  related  water  manage- 
ment, and  flooding  under  impoundments.  The  over- 
all assessment  of  riparian  vegetation  in  the  Western 
States  is  similar  to  the  dramatic  reduction  that  has 
occurred  nationwide.  Of  an  estimated  120  million 
acres  of  potential  riparian  habitat,  less  than  20  per- 
cent remains  (Brinson  et  al.  1981). 


Within  the  scope  of  this  EIS,  two  aspects  of  histor- 
ical change  in  riparian  vegetation  are  important. 
Past-land  use  practices  in  livestockgrazing, fire  man- 
agement, and  timber  harvest  have  had  a  significant 
effect  on  the  current  status  of  riparian  areas.  Most 
of  the  riparian  areas  still  in  existence  are  in  poor  con- 
dition because  of  past  management  (Cooperrider  et 
al.  1986).  Excessive  quantities  of  plant  biomass  have 
been  removed  from  riparian  areas  by  livestock  graz- 
ing and  timber  harvest  for  the  past  100  years  or  more. 
The  remaining  riparian  communities  are  often  relict 
treestands.unableto  reproduce  under  existing  man- 
agement. In  addition  to  damaging  the  riparian  com- 
munities, past  management  has  also  degraded 
much  of  the  associated  upland  vegetation  areas, 
resulting  in  unsatisfactory  condition  watersheds  in 
addition  to  the  poor  condition  riparian  areas  (Brin- 
son et  al.  1981).  The  end  result  of  the  past  abuses 
are  riparian  areas  that  are  only  remnants  of  the  poten- 
tial plant  community,  with  surrounding  watersheds 
that  are  unstable  and  need  changes  in  management 
before  riparian  objectives  can  be  met. 

The  second  problem  is  still  occurring  and  causes 
the  need  for  most  of  the  proposed  vegetation  treat- 
ments within  riparian  areas  included  in  this  docu- 
ment. This  is  the  spread  and  apparent  naturalization 
of  saltcedar.  Saltcedar  is  an  exotic  tree/shrub,  intro- 
duced from  Eurasia  as  an  ornamental.  It  has  adapted 
extremely  well  to  the  Southwest  and  is  spreading 
north  into  most  of  the  States  included  in  this  EIS. 
From  its  introduction  in  1820  it  had  spread  to  10,000 
acres  in  1920,  900,000  acres  in  1961,  to  probably  1.3 
million  or  more  acres  in  the  1970s  (Branson  1985). 
Because  of  its  prolific  seed  production  and  its  ability 
to  resprout  after  attempted  control,  saltcedar  has 
been  nearly  impossible  to  control  and  impossible  to 
eradicate.  However,  continuing  control  efforts  are 
appropriate  because  of  competition  with  better 
quality  riparian  plant  species. 


Climate 

Because  climate  is  the  driving  force  for  vegetation 
growth  and  a  key  factor  in  erosion,  specific  climate 
conditions  dictate  vegetation  management  meth- 
ods. The  study  region  is  made  up  of  four  main  cli- 
matic types.  The  coastal  Pacific  Northwest  is  a  tem- 
perate oceanic  climate  type.  The  deserts  of  central 
and  southern  Nevada;  southwest  Utah;  northwest, 
western,  and  southern  Arizona;  and  southern  New 
Mexico  are  a  subtropical,  hot  desert  climate  type. 
The  mountainous  regions  of  the  Cascade  and  Rocky 
Mountains  are  a  highland  climatic  type.  The  rest  of 
the  study  region  (where  most  nondesert  BLM- 
administered  lands  are  located)  is  a  continental, 
cold  steppe  climate  type. 
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Temperatures  vary  mostly  with  latitude,  elevation, 
moisture,  and  to  a  lesser  extent,  local  microclimate. 
At  higher  elevations,  freezing  temperatures  are  pos- 
sible throughout  the  year. 

Annual  precipitation  is  highly  variable,  primarily 
because  of  the  orographic  effect  of  local  topogra- 
phy. Snowfall  is  possible  at  higher  latitudes  and  ele- 
vations throughout  the  year,  with  snow  accumula- 
tion increasing  with  elevation. 

Upper-level  winds  prevail  from  the  west  and  south- 
west, but  ground-level  winds  often  reflect  local  ter- 
rain. For  example,  the  diverse  and  rugged  terrain  in 
mountainous  areas  results  in  complex  wind  flows 
and  surface  winds.  Synoptic  (pressure  gradient) 
winds  may  be  channeled  or  forced  around  hills,  but 
without  strong  gradient  flows,  diurnal  upslope/ 
downslope  winds  predominate.  Upslope  winds  usu- 
ally occur  on  sunny  mornings  when  the  air  at  higher 
elevations  heats  rapidly  and  rises.  Downslope  winds 
occur  when  the  air  near  the  ground  cools,  becomes 
dense,  and  sinks  downward  along  drainages. 

The  extent  to  which  vertical  and  horizontal  mixing 
takes  place  is  related  to  the  atmospheric  stability 
and  mixing  depth.  Unstable  conditions  normally  re- 
sult from  strong  surface  heating  (typical  of  summer 
afternoons),  producing  vertical  winds.  Neutral  con- 
ditions reflect  a  breezy,  well-mixed  atmosphere. 
Stable  conditions  (enhanced  by  rapid  radiative  cool- 
ing and  downslope  drainage,  etc.)  produce  the  least 
amount  of  dispersion. 

Although  atmospheric  mixing  varies  throughout 
the  study  area,  dispersion  is  normally  good  in  spring 
and  summer,  but  is  limited  in  winter.  Inversions  are 
formed  under  stable  conditions,  trapping  pollutants 
within  a  layer  of  air.  Moderate  summer  inversions  are 
typical  during  the  evening  and  dissipate  at  dawn. 
Winter  inversions  are  stronger  and  last  longer.  Inver- 
sions are  enhanced  by  weak  pressure  gradients, 
cold  clear  nights,  snowcover,  and  lower  elevations. 

The  temperate  oceanic  climate  type  is  dominated 
by  moist,  onshore  winds.  As  a  humid  climate,  precip- 
itation is  reliable  and  abundant;  snow  is  found  only 
at  higher  elevations.  Evaporation  is  minimal.  Sea- 
sonal temperature  extremes  are  moderated  by  the 
warm  North  Pacific  ocean  current.  Summer  temper- 
atures are  cooler  than  other  locations  at  similar  lat- 
itudes; winter  temperatures  are  milder.  Given  the 
high  latitude,  growing  seasons  are  relatively  short. 
The  air  is  normally  well-mixed,  but  valley  inversions 
may  form. 

The  subtropical,  hot  desert  climate  type  is  conti- 
nental and  very  dry.  Precipitation  is  minimal  and 
highly  variable.  As  a  result,  the  desert  is  charac- 
terized by  sunny  days,  clear  nights,  high  evapor- 
ation, and  large  diurnal  and  seasonal  tempera- 
ture changes.  Summer  temperatures  are  among  the 


highest  in  the  world,  and  winter  temperatures  are 
mostly  mild  to  cool.  Wind  may  be  caused  by  pres- 
sure gradients  or  local  heating  differences.  Air  is 
unstable  during  the  day,  but  night-time  inversions 
are  common. 

The  highland  climatic  type  is  dominated  by  its 
mountainous  topography.  This  complex  topogra- 
phy causes  considerable  variation  in  site-specific 
temperature,  precipitation,  and  surface  winds.  Pre- 
cipitation is  greatest  on  the  windward  side,  with 
amounts  increasing  dramatically  with  elevation. 
Temperatures  are  much  colder  than  lowlands  at  sim- 
ilar latitudes,  and  may  become  frigid  when  cold  air 
drains  into  mountain  valleys.  Diurnal  up-  and  down- 
valley  winds  predominate.  Mountain  inversions  may 
form  and  last  for  several  days. 

The  continental,  cold  steppe  climate  type  is  typi- 
fied by  low  to  moderate  precipitation,  which  occurs 
mostly  in  summer.  The  amount  of  precipitation 
varies  greatly  from  year  to  year.  Evaporation  is  mod- 
erate to  high. 

Temperatures  vary  widely  from  cold  winters  and 
hot  summers.  There  are  four  distinct  seasons 
(spring  occurs  suddenly  and  warms  quickly),  but  the 
timing  and  duration  of  the  seasons  vary  by  latitude. 
Pressure  gradient  (synoptic)  winds  predominate. 
Extremely  frigid  conditions  and  blizzards  can  occur, 
but  severe  weather  conditions,  such  as  floods  and 
damaging  hail,  are  rare.  Tornadoes  occasionally 
occur  in  the  easternmost  portion  of  the  study  area. 
Winter  inversions  are  common  and  may  last  for  sev- 
eral days. 

The  following  climate  analysis  region  descriptions 
are  necessarily  broad  generalizations  of  very  com- 
plex climatic  conditions  (USDA 1972.)  Table  2-2  pro- 
vides monitored  data  for  specific  locations  within 
each  analysis  region.  However,  this  data  cannot  be 
extrapolated  throughout  the  analysis  region.  Figure 
2-4  shows  annual  average  precipitation  throughout 
the  study  area.  Site-specific  monitoring.|s  necessary 
to  determine  local  climatic  conditions. 


Sagebrush 

Average  annual  precipitation  ranges  from  8  to  20 
inches,  resulting  mostly  from  summer  convective 
thunderstorms.  In  northern  and  central  Nevada, 
southeastern  Oregon,  eastern  Washington,  and 
southwest  Idaho,  very  little  precipitation  falls  in  the 
summer  months.  Most  precipitation  occurs  in  the 
winter,  falling  as  snow  at  all  but  the  lowest  eleva- 
tions. January  temperatures  range  from  an  average 
minimum  temperature  of  10°  Fahrenheit  (F)  to  an 
average  maximum  temperature  of  40°  F.July  temper- 
atures typically  average  from  50°  F  (minimum)  to 
90°  F  (maximum).  Frost-free  periods  normally  last 
6  months. 
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Table  2-2 
Climatic  Data 


Elevation 

Annual 

Annual 

Frost- 

(ft;  mean 

Mean 

Mean 

Free 

station 

Vegetation  Type 

sea  ievei) 

Temp  (OF) 

Prec  (") 

Days 

Ely,  NV 

Sagebrush 

6,253 

44.3 

8.3 

146 

Las  Vegas,  NV 

Desert  Shrubland 

2,162 

65.7 

3.9 

319 

El  Paso,  TX 

SW  Shrubsteppe 

3,920 

63.3 

7.9 

310 

Payson,  AZ 

Chaparral/Mtn  Shrub 

4,902 

55.5 

21.0 

222 

Moab,  UT 

PInyon  Juniper 

3,965 

55.9 

8.2 

240 

Billings,  MT 

No/central  Plains 

3,567 

47.5 

13.2 

212 

Amarillo,  TX 

Southern  Plains 

3,590 

58.7 

19.7 

253 

Rock  Springs,  WY 

Mtn/plat  Grass/Mead 

6,741 

42.7 

7.8 

170 

Flagstaff,  AZ 

Southern  Forests 

6,993 

45.6 

18.3 

155 

Missoula,  MT 

No/central  Forests 

3,200 

43.2 

12.8 

184 

Olympla,  WA 

Pacific  NW  Forests 

190 

50.8 

52.4 

283 

Note.  Even  though  they  are  outside  the  EIS  study  area,  El  Paso,  and  Amarillo,  Texas  are  listed  because  they  are  representative 
of  the  vegetation  type  climate. 

Source:  U.S.  Department  of  Commerce  (1965). 


Desert  Shrub 

Average  annual  precipitation  is  less  than  8  inches, 
which  nnay  occur  anytime  throughout  the  year.  Jan- 
uary temperatures  range  from  average  minimum 
temperatures  of  25°  F  to  an  average  maximum  tem- 
perature of  55°  F.  July  temperatures  typically  aver- 
age from  60°  F  (minimum)  to  105°  F  (maximum). 
Frost-free  periods  normally  last  10  or  11  months. 

Southwestern  Shrubsteppe 

Average  annual  precipitation  varies  from  8  to  16 
inches,  occurring  mostly  between  spring  and  fall. 
January  temperatures  range  from  an  average  min- 
imum temperature  of  25°  F  to  an  average  maximum 
temperature  of  60°  F.  July  temperatures  typically 
average  from  60°  F  (minimum)  to  95°  F  (maximum). 
Frost-free  periods  normally  last  9  to  11  months. 

Chaparral-Mountain  Shrub 

Climatic  conditions  are  highly  variable;  chaparral 
and  mountain  shrubs  occur  where  there  is  limited 
water  but  sunny  conditions  with  a  tolerance  for  wide 
temperature  ranges.  Average  annual  precipitation  is 
12  to  20  inches,  occurring  mostly  in  the  spring  and 
early  summer  (growing  season).  January  tempera- 
tures range  from  an  average  minimum  temperature 
of  25°  F  to  an  average  maximum  temperature  of  50° 
F.  July  temperatures  typically  average  from  50°  F 
(minimum)  to  95°  F  (maximum).  Frost-free  periods 
normally  last  5  to  8  months. 


Pinyon-Juniper 

Climatic  conditions  are  highly  variable;  pinyon 
and  juniper  trees  grow  where  there  is  limited  water 
but  sunny  conditions  with  a  tolerance  for  wide  tem- 
perature ranges.  Average  annual  precipitation  is  nor- 
mally 12  to  20  inches,  occurring  mostly  in  the 
summer  due  to  convective  thunderstorms.  January 
temperatures  range  from  an  average  minimum  tem- 
perature of  15°  F  to  an  average  maximum  tempera- 
ture of  50°  F.  July  temperatures  typically  average 
from  50°  F  (minimum)  to  90°  F  (maximum).  Frost- 
free  periods  normally  last  3  to  7  months. 

Mountain/Plateau  Grasslands 

Climatic  conditions  are  highly  variable;  average 
annual  precipitation  is  normally  8  to  1 6  inches,  occur- 
ring throughout  the  year.  January  temperatures 
range  from  an  average  minimum  temperature  of  0° 
F  to  an  average  maximum  temperature  of  32°  F.  July 
temperatures  typically  average  from  50°  F  (min- 
imum) to  85°  F  (maximum).  Frost-free  periods  range 
from  2  to  5  months. 

Plains  Grasslands 

Plains  grassland  vegetation  occurs  from  the  Cana- 
dian Border  to  eastern  New  Mexico  and  West  Texas. 
Although  precipitation  amounts  are  fairly  uniform, 
temperature  conditions  vary  north  and  south  of  Col- 
orado. 
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Figure  2-4 
Average  Annual  Precipitation  in  the  States  in  the  Study  Area 
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In  the  central  and  northern  plainsgrasslands,  aver- 
age annual  precipitation  is  1 4  to  1 8  inches,  occurring 
mostly  from  spring  to  fall  as  a  result  of  convective 
thunderstorms.  Winter  precipitation  is  snow.  Jan- 
uary temperatures  range  from  an  average  minimum 
temperature  of  0°  F  to  an  average  maximum  temper- 
ature of  32°  F.  July  temperatures  typically  average 
from  50°  F  (minimum)  to  85°  F  (maximum).  Frost- 
free  periods  normally  last  7  months. 

In  the  southern  plains  grasslands,  average  annual 
precipitation  is  14  to  20  inches  (but  fluctuates  con- 
siderably from  year  to  year),  occurring  mostly  from 
late  spring  to  fall.  Winter  precipitation  is  relatively 
light  snow/.  January  temperatures  range  from  an 
average  minimum  temperature  of  20°  F  to  an  av- 
erage maximum  temperature  of  50°  F.  July  temper- 
atures typically  average  from  65°  F  (minimum)  to 
95°  F  (maximum).  Frost-free  periods  normally  last 
9  months. 

Coniferous/Deciduous  Forest 

Coniferous  and  deciduous  forest  vegetation 
occurs  in  the  mountains  throughout  the  study  area 
and  along  the  coastal  Pacific  Northwest.  There  are 
three  distinct  forest  regions:  the  southern  Rocky 
Mountains  (including  the  ponderosa  pine  forest  of 
the  Mogollon  Rim),  the  northern  and  central  Rocky 
Mountains,  and  the  coastal  Pacific  Northwest.  Mi- 
croclimatic conditions  make  forest  climates  highly 
variable. 

In  the  southern  Rocky  Mountains,  average  annual 
precipitation  is  16  to  20  inches,  occurring  mostly 
from  mid-summer  to  fall.  January  temperatures 
range  from  an  average  minimum  temperature  of  10° 
F  to  an  average  maximum  temperature  of  45°  F.  July 
temperatures  typically  average  from  45°  F  (min- 
imum) to  85°  F  (maximum).  Frost-free  periods  nor- 
mally last  3  to  7  months. 

In  the  northern  and  central  forests,  average  annual 
precipitation  varies  from  20  to  55  inches  (depending 
mostly  on  elevation)  and  occurs  mostly  as  snow 
from  fall  to  spring  (summers  are  dry).  January  tem- 
peratures range  from  an  average  minimum  temper- 
ature of  0°  F  to  an  average  maximum  temperature 
of  32°  F.  July  temperatures  typically  average  from 
40°  F  (minimum)  to  85°  F  (maximum).  Frost-free 
periods  normally  last  2  to  4  months. 

In  the  Pacific  Northwest,  average  annual  precipi- 
tation ranges  from  20  to  100  inches,  occurring  dur- 
ing the  fall,  winter,  and  spring;  summers  are  dry. 
January  temperatures  range  from  an  average  min- 
imum temperature  of  20°  F  to  an  average  maximum 
temperature  of  45°  F.  July  temperatures  typically 
average  from  50°  F  (minimum)  to  80°  F  (maximum). 
Frost-free  periods  normally  last  4  to  8  months. 
Higher  elevations  are  wetter  and  colder. 


Air  Quality 

The  existing  air  quality  throughout  much  of  the 
study  area  is  unknown;  little  monitoring  data  are 
available  for  most  pollutants.  However,  in  the  un- 
developed regions  of  the  Western  United  States, 
ambient  pollutant  levels  are  expected  to  be  near  or 
below  the  measurable  limits.  Locations  vulnerable  to 
decreasing  air  quality  from  extensive  development 
include  immediate  operation  areas  (milling  opera- 
tions, powerplants,  and  so  on)  and  local  population 
centers  (automobile  exhaust,  residential  wood 
smoke,  and  so  on)  Noise  levels  are  site-specific  and 
vary  continuously.  Rural  noise  levels  should  average 
30  to  50  decibels  A-weighted  (dbA),  with  occasional 
peak  levels  to  90  dbA. 

National  ambient  air  quality  standards  (Table  2-3) 
limit  the  amount  of  specific  pollutants  allowed  in  the 
atmosphere:  carbon  monoxide,  lead,  nitrogen  diox- 
ide, ozone,  sulfur  dioxide,  and  particulate  matter 
(total  suspended  particulates  and  inhalable  particu- 
lates). State  standards  include  these  parameters,  but 
may  also  be  more  stringent.  The  standards  protect 
public  health  (primary  standards)  and  welfare  (sec- 
ondary standards). 

For  many  years,  the  particulate  matter  standard 
included  all  size  ranges  of  particles  (thus  called  total 
suspended  particulates).  Measured  values  were 
dominated  by  fugitive  (wind  blown)  dust  particles, 
which  are  larger  than  those  produced  in  combustion 
processes,  settle  relatively  quickly,  and  are  a  min- 
imal threat  to  health.  The  Environmental  Protection 
Agency  (EPA)  recognized  these  limitations  and 
established  new  standards  for  particulates  less  than 
10  microns  in  diameter,  commonly  called  inhalable 
particulates  and  abbreviated  PM10.  The  total  sus- 
pended particulates  (TSP)  standards  will  be  phased 
out  over  time. 

Areas  that  consistently  violate  Federal  standards 
because  of  human  activities  are  classified  as  "non- 
attainment"  areas  and  must  implement  a  plan  to 
reduce  ambient  concentrations  below  the  maximum 
pollution  standards.  Under  EPA's  "Fugitive  Dust  Pol- 
icy," areas  that  violate  the  TSP  standards,  but  lack 
significant  industrial  particulate  sources  and  have  a 
population  less  than  25,000,  are  designated  as  "un- 
classified" (neither  "attainment"  nor  "nonattain- 
ment").  "Unclassified"  areas  are  generally  exempt 
from  having  to  follow  the  Clean  Air  Act  offset  pro- 
visions, retrofit  controls,  and  new  source  control 
requirements  established  for  "nonattainment" 
areas. 

Through  the  Clean  Air  Act  Amendments  of  1977, 
Congress  established  a  system  for  the  Prevention  of 
Significant  Deterioration  (PSD)  of  "attainment"  and 
"unclassified"  areas.  Areas  are  classified  by  the  add  i- 
tional  amounts  of  nitrogen  dioxide  (NO2),  sulfur  di- 
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Tabie  2-3 

Federal  Air  Quality  Standards 
(micrograms  per  cubic  meter) 


Averaging^ 
Time 

Ambient: 

1 

ncrement^ 

Class 
1 

Class 
II 

Class 

Pollutant 

Primary 

Secondary 

III 

Carbon  Monoxide 

8  hours 
1  hour 

10,000 
40,000 

10,000 
40,000 

— 

— 

— 

Lead 

Quarterly 

1.5 

1.5 

— 

— 

— 

Nitrogen  Dioxide 

Annual 
(Arith.) 

100 

10O 

2.5 

25 

50 

Oxidants  (Ozone) 

1  hour 

235 

235 

— 

— 

— 

Sulfur  Dioxide 

Annual 
(Arith.) 
24  hours 
3  hours 

80 
365 

1,300 

2 

5 
25 

20 

91 
512 

40 
182 
700 

Total  Suspended 
Particulates 

Annual 
(Geom.) 
24  hours 

75" 
260" 

60" 
150" 

5 
10 

19 
37 

37 
75 

Inhalable 
Particulates 

Annual 
(Arith.) 
24  hours 

50 
150 

50 
150 

— 

— 

— 

1  Short-term  standards  (those  other  than  Annual  and  Quarterly)  are  not  to  be  exceeded 
more  than  once  each  year,  except  the  Federal  ozone  and  PM10  standards.  The  "expected 
number  of  days"  with  ozone  or  PM10  levels  above  the  standard  is  not  to  be  exceeded 
more  than  once  per  calendar  year. 

2  Ambient  standards  are  the  absolute  maximum  level  allow^ed  to  protect  either  public 
health  (primary)  or  welfare  (secondary). 

3  Incremental  (Prevention  of  Significant  Deterioration)  standards  are  the  maximum 
incremental  amounts  of  pollutants  allowed  above  a  specified  baseline  concentration. 

■i  Federal  TSP  standards  were  superseded  by  the  Federal  PM10  standards,  effective  July 
31, 1987.  The  TSP  standards  will  be  phased  out  over  time. 

Note:  States  may  set  standards  more  stringent  than  the  Federal  standards. 

Sources:  National  Primary  and  Secondary  Ambient  Air  Quality  Standards  (40  CFR  50 
et  seq.,  as  revised,  July  1,  1988).  Requirements  for  Preparation,  Adoption  and  Submittal 
of  Implementation  Plans  (40  CFR  51.166,  as  revised,  July  1, 1988). 


oxide  (SO2),  and  TSP  degradation  that  would  be 
allowed.  PSD  Class  I  areas,  predominantly  National 
Parl<s  and  certain  Wilderness  Areas,  have  the  great- 
est limitations;  virtually  any  degradation  would  be 
significant  (Figure  2-5).  Areas  where  moderate,  con- 
trolled growth  can  take  place  were  designated  as 
PSD  Class  II.  PSD  Class  III  areas  allow  the  greatest 
degree  of  degradation. 

PSD  Class  I  regulations  also  address  the  potential 
for  impacts  to  Air  Quality  Related  Values  (AQRVs). 
These  AQRVs  include  visibility,  odors,  and  impacts 
to  flora,  fauna,  soils,  water,  and  geologic  and  cul- 
tural structures.  A  possible  source  of  impact  to 
AQRVs  is  acid  precipitation. 

Most  of  the  study  area  has  been  designated  as 
either  "attainment"  or  "unclassified"  for  all  pollu- 
tants. All  BLM-administered  lands  are  classified 


PSD  Class  II.  Table  2-4  identifies  by  State  the 
number  of  suspected  and  known  "nonattainment" 
areas  for  each  pollutant. 

Particulate  matter  concentrations  are  expected  to 
be  higher  near  industrial  areas,  towns,  and  unpaved 
roads.  Inhalable  particulate  levels  are  high  in  areas 
with  significant  combustion  sources  (urban  areas, 
industrial  facilities,  residential  wood  smoke).  Thirty- 
five  areas  are  believed  to  exceed  the  Federal  stan- 
dards, and  43  areas  are  conducting  monitoring  to 
determine  whether  the  standards  are  exceeded. 

Similarly,  TSP  levels  may  be  high  because  of  wind- 
blown dust  in  arid  locations,  or  from  combustion 
sources.  Eighty-four  areas  exceed  the  public  health 
standard:  92  areas  exceed  the  public  welfare  stan- 
dard. 
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Figure  2-5 

Air  Quality  Class  I  Areas  of  the  States  in  the  Study  Area 
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High  sulfur  dioxide  concentrations  occur  primar- 
ily near  coal-fired  powerplants,  smelters,  refineries, 
or  other  industrial  facilities  that  process  materials 
containing  sulfur.  Thirty-one  areas  exceed  the  pub- 
lic health  standard;  33  areas  exceed  the  public  wel- 
fare standard. 

Two  locations  exceed  the  nitrogen  dioxide  stan- 
dards: central  Denver,  Colorado;  and  Boise-Ada 
County,  Idaho. 

High  carbon  monoxide  and  ozone  concentrations 
are  associated  mostly  with  transportation  fuel  and 
exhaust  gases,  and  hydrocarbon  processing  (refin- 
eries). The  study  area  contains  29  carbon  monoxide 
and  30  ozone  "nonattainment"  areas. 

Since  the  introduction  of  lead-free  gasoline,  lead 
concentrations  have  decreased  significantly.  Only 
Shoshone  County,  Idaho,  and  Bernalillo,  Eddy,  and 
Lea  Counties,  New  Mexico,  exceed  the  Federal  stan- 
dards. 

Eighty-five  PSD  Class  I  areas  have  been  desig- 
nated in  the  study  area.  Most  are  located  in  the 


mountainous  regions,  but  many  may  be  found  at 
lower  elevations.  Table  2-5  identifies  the  number  of 
PSD  Class  I  areas  by  managing  agency  for  each 
State. 

Visibility  and  acid  precipitation  are  monitored  at 
isolated  locations  in  the  study  area. 

Thefollowing  analysis  region  descriptionsare  nec- 
essarily broad  generalizations  of  very  complex  air 
quality  conditions.  Because  this  information  cannot 
be  extrapolated  throughout  each  analysis  region, 
site-specific  monitoring  is  necessary  to  determine 
local  conditions. 


Sagebrush 

With  few  isolated  major  industrial  facilities  and 
even  fewer  major  cities,  this  analysis  region  has  the 
best  air  quality  in  the  study  area.  Particulate  matter 
concentrations  may  be  high  occasionally  because  of 
transitory  windblown  dust.  Reno,  Nevada,  on  the 


Table  2-4 
Number  of  Suspected  and  Known  Nonattainment  Areas  in  tlie  Study  Area 


PM10 

Nonattainment  Pollutant 

Group 

1 

II 

TSP 

SO2 

NO2 

CO 

03 

PB 

state 

1' 

2' 

1' 

2' 

Arizona 

6 

7 

10 

10 

10 

10 

_ 

5 

6 

Colorado 

6 

11 

11 

8 

— 

— 

1 

4 

1 



Idaho 

4 

1 

6 

6 

3 

3 

1 





1 

Montana 

6 

6 

11 

11 

5 

8 

— 

4 





Nevada 

2 

1 

11 

11 

6 

6 

— 

3 

3 



New  Mexico 

1 

8 

7 

9 

6 

4 

— 

3 

4 

2 

North  Dakota 

— 

— 

2 

2 









Oklahoma 

— 

1 

6 

8 

— 





1 

6 



Eastern  Oregon 

1 

2 

1 

2 

— 

— 

— 







South  Dakota 

— 

1 

1 

2 

— 

— 

— 

— 





Utah 

2< 

— 

1 

1 

1 

1 

— 

1 

1 



Washington 

6 

2 

8 

9 

— 

— 

— 

5 

6 



Wyoming 

1 

1 

1 

4 

— 

— 

— 

— 

— 

Study  Area  Totals 

35 

41 

76 

83 

31 

32 

2 

26 

27 

3 

NAAQS  -  National  Ambient  Air  Quality  Standards 

PM10  I  -  Inhalable  Particulate  Matter  NAAQS  (less  than  10  microns  in  size);  Group  I  Area  (high  probability  of  not 

attaining  the  standards) 

PM10  II  -  Inhalable  Particulate  Matter  NAAQS  (less  than  10  microns  in  size);  Group  II  Area  (monitoring  required  to 

determine  attainment  status) 

TSP  I'  -  Primary  (public  health)  Total  Suspended  Particulate  NAAQS 

TSP  2'  -  Secondary  (public  welfare)  Total  Suspended  Particulate  NAAQS 

SOzV  -  Primary  (public  health)  Sulfur  Dioxide  NAAQS 

SO22'  -  Secondary  (public  welfare)  Sulfur  Dioxide  NAAQS 

NO2  -  Nitrogen  Dioxide  NAAQS 

CO  -  Carbon  Monoxide  NAAQS 

03  -  Ozone  (photochemical  oxidant)  NAAQS 

PB  -  Lead  NAAQS 

Source:  40  CFR  52  et  seq.  (Revised  as  of  July  1,  1988). 
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Table  2-5 
Number  of  PSD  Class  1  Areas  in  the  Study  Area 


USDA- 

USDI- 

USDI- 

Forest 

National  Park 

Fish  and 

Tribal 

state 

Service 

Service 

Wildlife 

Governments 

Arizona 

8 

4 

_ 

_ 

Colorado 

8 

4 

— 

— 

IdahQi 

3 

2 

— 

— 

Montana^ 

7 

2 

3 

3 

Nevada 

1 

— 

— 

— 

New  Mexico 

5 

2 

2 

— 

Eastern  Oregons 

11 

1 

— 

— 

South  Dal^ota 

— 

2 

— 

— 

Utah 

— 

5 

— 

— 

Washington 

5 

3 

— 

1 

Wyoming^ 

5 

2 

— 

— 

Study  Area  Totals 

53 

27 

5 

4 

'  Hells  Canyon  Wilderness  is  also  in  Eastern  Oregon.  Selway-Bitteroot  Wilderness  is 
also  in  Montana.  Yellowstone  National  Parl<  is  also  in  Montana  and  Wyoming. 

2  Selway-Bitteroot  Wilderness  is  also  in  Idaho.  Yellowstone  National  Park  is  also  in  Idaho 
and  Wyoming. 

3  Hells  Canyon  Wilderness  is  also  in  Idaho. 

■•  Yellowstone  National  Pari<  is  also  in  Idaho  and  Montana. 
Source:  Bureau  of  National  Affairs,  Inc.  (1989). 


west,  and  Salt  Lake  City,  Utah,  on  the  east,  have  high 
concentrations  of  particulate  matter,  carbon  monox- 
ide, and  ozone  (Salt  Lake  City  also  has  high  levels 
of  sulfur  dioxide). 


Desert  Shrub  and  Southwestern 
Shrubsteppe 

Las  Vegas,  Nevada,  and  Phoenix,  Arizona,  have 
high  particulate  matter,  sulfur  dioxide,  carbon  mon- 
oxide, and  ozone  concentrations  associated  with 
urban  industrial  and  transportation  pollution 
sources.  Rural  areas  generally  have  good  air  quality, 
which  may  occasionally  be  degraded  by  pollution 
from  urban  areas  (including  Southern  California), 
isolated  powerplants,  copper  smelters,  and  (under 
certain  meteorologic  conditions)  industrial  facilities 
in  northern  Mexico. 


Chaparral-Mountain  Shrub  and 
Mountain/Plateau  Grasslands 

These  analysis  regions  are  distributed  throughout 
the  study  area  and  do  not  exhibit  unique  air  quality 
characteristics.  High  TSP  concentrations  may  occur 
because  of  wind-blown  dust,  but  other  elevated  air 


pollution  concentrations  are  limited  to  locations 
near  industrial  or  urban  development. 


Pinyon-Juniper 

Albuquerque,  New  Mexico,  is  the  only  major 
urban  area  in  this  analysis  region.  High  concentra- 
tions of  particulate  matter,  carbon  monoxide,  ozone, 
and  occasionally  lead  may  be  found  there.  Like  the 
sagebrush  analysis  region,  rural  areas  have  some  of 
the  best  air  quality  in  the  Nation.  Local  degradation 
caused  by  isolated  powerplants  and  occasional  high 
concentrations  of  TSP  as  a  result  of  wind-blown  dust 
may  occur.  Ozone  levels  may  also  be  intermittently 
high,  but  the  cause  is  unknown.  Elevated  ozone  con- 
centrations may  be  a  result  of  long-range  transport 
from  urban  areas,  subsidence  of  stratospheric 
ozone,  or  photochemical  reactions  with  natural 
hydrocarbons.  The  true  reason  for  elevated  ozone 
values  is  uncertain. 


Plains  Grasslands 

High  concentrations  of  particulate  matter,  nitro- 
gen dioxide,  carbon  monoxide,  and  ozone  are  pre- 
sent in  Denver,  Colorado.  Most  of  the  rural  areas 
have  good  air  quality,  except  for  moderate  degrada- 
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tion  near  industrial  facilities.  High  TSP  concentra- 
tions as  a  result  of  wind-blown  dust  are  common. 


Coniferous/Deciduous  Forest 

Air  quality  is  generally  good  throughout  the  Rocky 
Mountains.  Isolated  areas  with  high  winter  inhalable 
particulate  concentrations  are  common  because  of 
a  combination  of  residential  wood-burning  and 
mountain  valley  inversions.  Boise,  Idaho,  has  ele- 
vated particulate  matter  and  nitrogen  dioxide  con- 
centrations. 

In  the  Pacific  Northwest,  the  Seattle-Tacoma, 
Washington,  area  has  high  particulate  matter,  car- 
bon monoxide,  and  ozone  levels.  Because  of  the  ex- 
tensive amount  of  forest  and  agricultural  burning 
that  occurs,  elevated  concentrationsof  inhalable  par- 
ticulates are  seasonally  common. 


Geology  and  Topography 

The  geology  of  the  EIS  program  States  varies  con- 
siderably. The  13  Western  States  extend  from  the 
high  plains  in  the  East  where  thick  alluvial  deposits 
overlje  fractured  sedimentary  rocks,  across  the  gra- 
nitic and  metamorphic  rocks  of  the  Rocky  Moun- 
tains and  the  thick  sedimentary  sequences  in  the 
Wyoming  Basin  and  Colorado  Plateau,  to  the  thick 
lava  sequences  of  the  Columbia  Plateau  and  the 
thick  alluvial  valley  fills  and  bedrock  ridges  of  the 
Basin  and  Range  region  in  the  West  (Figure  2-3). 

Western  lands  contain  a  variety  of  metals  and  min- 
erals, in  addition  to  coal,  oil  shale,  and  oil  and  gas 
reserves.  Other  geologic  resources  include  geoth- 
ermal  deposits,  radionuclides,  and  building  materi- 
als (such  as  sand,  gravel,  clay,  pumice,  and  stone). 

The  topography  of  the  Western  States  varies  from 
the  nearly  level  or  gently  rolling  lands  of  the  Great 
Plains  to  the  steep  and  rugged  regions  of  the  Rocky 
Mountains.  Elevations  range  from  near  sea  level  in 
the  deserts  of  the  Southwest  to  above  14,000  feet  in 
the  alpine  habitats  of  the  Rockies.  The  plateau  areas 
have  been  subjected  to  stream  incision  and  show 
extensive  local  relief  (for  example,  the  Grand  Can- 
yon and  Snake  River  Canyon).  The  mountains  have 
been  uplifted  and  folded  and  also  show  evidence  of 
stream  dissection.  Alluvial  deposits  occur  along  the 
courses  of  major  riversand  streams  in  valleys,  includ- 
ing the  arid  and  semi-arid  basins  of  the  Southwest. 


Sagebrush 

The  sagebrush  analysis  region  occupies  many  of 
the  valley  areas  in  the  Basin  and  Range  region 


between  the  Rocky  Mountains  on  the  east  and  the 
Sierra  Nevadas  on  the  west,  as  well  as  portions  of 
the  Columbia  Plateau,  the  northern  Colorado  Pla- 
teau, and  the  Wyoming  Basin  (Garrison  et  al.  1977). 
Elevations  vary  from  2,000  feet  above  sea  level  along 
the  Snake  River  Plain  to  as  much  as  7,000  feet  above 
sea  level  in  the  Basin,  Range,  and  Colorado  Plateau 
regions  (Hunt  1973).  Much  of  this  intermountain 
area  is  characterized  by  numerous  separated 
sediment-filled  interior  basins,  with  only  a  small  por- 
tion of  these  basins  draining  to  the  sea.  Except  for 
the  Snake  River  and  its  tributaries  in  the  Snake  River 
Plain,  streams  in  this  region  are  generally  intermit- 
tent. In  Nevada,  the  discontinuous  ranges  of  the 
Basin  and  Range  provinces  rise  steeply  and  disrupt 
the  semiarid,  sagebrush-covered  valleys. 


Desert  Shrub 

The  desert  shrub  analysis  region  is  a  composite 
of  various  desert  shrublands  and  includes  the  salt 
flats  of  the  Great  Salt  Lake,  the  southwestern  desert 
plains  and  plateaus,  the  western  one-third  of  the 
Great  Basin,  the  eastern  edge  of  the  Great  Basin, 
parts  of  Wyoming  and  Big  Horn  Basins,  and  parts 
of  the  Colorado  Plateau  (Garrison  et  al.  1977).  Ex- 
tremely arid  continental  deserts  lie  south  of  the 
Rocky  Mountains.  This  analysis  region  includes 
parts  of  the  American  Desert  in  Arizona,  Nevada, 
and  Utah,  and  several  isolated,  small  desert  basins 
in  eastern  Oregon,  southern  Idaho,  and  western  Col- 
orado and  Wyoming.  The  topography  is  character- 
ized by  extensive  plains  from  which  isolated  moun- 
tains and  buttes  rise  abruptly.  Elevations  range  from 
near  sea  level  to  1 1,000  feet  above  sea  level  in  some 
mountain  ranges.  The  few  larger  permanent  rivers 
include  the  Colorado,  Shoshone,  and  Snake  Rivers. 
I  n  much  of  the  region,  dry  washes  fill  with  water  only 
after  infrequent  rains. 


Southwestern  Shrubsteppe 

The  southwestern  shrubsteppe  analysis  region 
occurs  south  of  the  Rocky  Mountains.  This  region 
is  made  up  of  relatively  large  blocks  of  almost-level 
desert  plains  isolated  between  roughly  parallel  low 
mountains  of  the  Sonoran  Desert,  the  Big  Horn,  and 
the  Maricopa  ranges  in  Arizona,  and  across  the  Mex- 
ican Highlands  through  southern  Arizona  and  New 
Mexico.  This  analysis  region  occurs  at  a  lower  alti- 
tude than  the  pinyon-juniper  ecosystem  and  is  often 
referred  to  as  the  semidesert  grass-shrub  type  (Gar- 
rison et  al.  1977).  In  this  region,  materials  eroded 
from  the  mountains  have  formed  broad  alluvial  fans 
that  coalesce  into  large  plains.  Consolidated  and 
semi-consolidated  rocks  predominate  in  this  region. 
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Chaparral-Mountain  Shrub 

The  chaparral-mountain  shrub  analysis  region 
occupies  mountain  areas  beginning  at  5,000  feet  in 
northern  latitudes  to  6,500  feet  in  southern  latitudes. 
This  region  occurs  as  a  narrow  transition  area 
between  the  arid  lower  elevation  zones,  similar  to  the 
desert  shrub,  southwestern  shrubsteppe,  and  sage- 
brush ecosystems,  and  those  of  the  higher  precipi- 
tation, higher  elevation  regions.  The  chaparral- 
mountain  shrub  analysis  region  is  generally  a 
transition  zone  between  the  pinyon-juniper  and 
coniferous/deciduous  forest  ecosystems.  Slopes  in 
these  regions  range  from  moderate  to  steep.  The 
geology  varies  from  the  sedimentary  rocks  of  the 
southwestern  Colorado  Plateau  to  the  faulted  igne- 
ous metamorphic  ranges  of  the  Basin  and  Range 
provinces,  and  the  lower  slopes  of  the  Rocky  Moun- 
tains. 


PInyon-Juniper 

The  pinyon-juniper  analysis  region  occupies  the 
mid  elevations  in  the  Upper  and  Lower  Basin  and 
Range  Provinces  with  its  intermingled  basins  and 
mountains,  and  areas  within  the  Colorado  Plateau, 
where  it  is  often  adjacent  to  sagebrush  and 
chaparral-mountain  shrub  areas.  Juniper  usually 
occupies  rockier  and  rougher  terrain  than  sage- 
brush (Garrison  etal.  1977).  Whilesagebrush  is  com- 
mon on  the  plains,  terraces,  and  gentle  portions  of 
plateaus,  the  pinyon-juniper  region  tends  to  occupy 
the  upslope  contiguous  sites  of  eroded  and  rough 
dissections. 


Mountain/Plateau  Grasslands 

The  mountain/plateau  grasslands  consist  of  non- 
contiguous areas  of  moderate  to  higher  elevation 
grassland  scattered  through  the  northern,  central, 
and  southern  Rocky  Mountains,  and  the  Palouse 
grasslands  of  the  Columbia  Plateau.  They  occur  at 
elevations  ranging  from  3,000  to  9,000  feet  and 
occupy  a  variety  of  topographical  positions  from 
level  areas  or  valley  floors,  to  alluvial  benches  and 
foothills,  to  steep  mountain  slopes. 


Plains  Grasslands 

The  plains  grassland  region,  also  known  as  the 
Great  Plains,  occurs  on  a  broad  belt  of  high  land  that 
slopes  gradually  eastward  and  down  from  an  alti- 
tude of  3,000  feet  at  the  western  edge  to  an  altitude 
of  900  feet  in  Texas,  where  it  gives  way  to  the  prairie 
ecosystem.  The  plains  grasslands  region  is  charac- 
terized by  rolling  plains  and  tablelands  of  moderate 
relief  and  includes  the  areas  known  as  the  Great 


Plains  and  Wyoming  Basin.  The  most  striking  fea- 
ture of  the  region  is  the  phenomenal  flatness  of  its 
interstream  areas,  which  make  up  a  great  expansive 
flood  plain  or  alluvial  slope  (Forb  1963). 


Coniferous/Deciduous  Forest 

Coniferous  and  deciduous  forests  occur  through- 
out the  Rocky  Mountains  and  higher  elevations 
(above  8,000  feet)  of  the  Colorado  Plateau,  the 
Upper  and  Lower  Basin  and  Range  Provinces,  and 
the  Columbia  Plateau.  The  forests  may  occur  on 
steep  mountainsides  or  canyon  walls,  or  on  rela- 
tively level  plateaus  of  sufficient  elevation.  Topo- 
graphical variation  plays  an  important  role  in  the 
occurrence  of  this  zone.  For  example,  north-facing 
slopes  maintain  cooler  temperatures  and  retain 
more  moisture  than  do  south-facing  slopes.  Conif- 
erous forests  may  find  suitable  growing  conditions 
on  north-facing  slopes,  while  directly  opposite  on  a 
south-facing  slope,  oakbrush  or  sagebrush,  which 
tolerate  drier  conditions,  will  be  found.  This  leads  to 
very  patchy  distribution  in  some  areas.  Coniferous 
and  deciduous  forests  may  also  extend  below  cus- 
tomary elevational  limits  in  narrow,  high-walled  can- 
yons that  shade  the  bottom  and  promote  cold -air 
drainage. 


Soils 

Soils  in  the  program  area  are  quite  diverse,  rang- 
ing from  the  arid  salty  soils  of  the  southwest  and 
clayey  glaciated  plains  of  Montana  to  the  loamy  in- 
termountain  valleys  and  rocky,  often  barren,  alpine 
regions  of  the  Rocky  Mountains. 

Soil  development  and  formation  is  controlled  by 
five  soil-forming  factors:  (1)  climate,  in  which  tem- 
perature and  precipitation  are  the  most  influential 
iforces  in  the  soil-forming  process;  (2)  living  organ- 
isms, particularly  native  vegetation,  as  well  as  ani- 
mals and  microorganisms;  (3)  nature  of  the  parent 
material,  including  texture,  structure,  and  chemical 
and  mineralogical  composition;  (4)  topographic 
location,  which  can  quicken  or  delay  the  climatic  fac- 
tor; and  (5)  the  length  of  time  materials  are  subjected 
to  the  weathering  process  (Brady  1974). 

These  interrelated  factors  have  contributed  to  the 
identification  of  five  major  soil  orders  (Figure  2-6) 
in  the  13  Western  States: 

Entisois  are  mineral  soils  that  lack  profile  devel- 
opment (soil  horizons)  and  are  often  called 
"young  soils"  because  of  this  lack  of  pedogenic 
maturation.  Entisois  can  include  recent  allu- 
vium, sands,  soils  on  steep  slopes,  and  shallow 
soils.  They  can  be  quite  productive;  however, 
shallow  depth,  high  clay  content,  and  low  plant 
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available  moisture  can  limit  the  productivity  of 
these  soils.  Entisols  primarily  support  range- 
land  vegetation;  but  in  areas  of  higher  precipi- 
tation, they  will  support  trees.  Entisols  predom- 
inate in  eastern  Montana  and  western  Colorado. 

Inceptisols  are  mineral  soils  that  have  some  pro- 
file development  and  have  at  least  one  horizon. 
These  are  also  "young  soils"  but  have  experi- 
enced higher  weathering  and  soil-forming  pro- 
cesses than  the  Entisols.  These  soils  represent 
an  extensive  variety  of  settings,  and  no  descrip- 
tion can  generalize  this  order.  Inceptisols  may 
form  from  sandstone  or  volcanic  ash  on  steep 
mountain  slopes  ordepressions,  on  top  of  moun- 
tain peaks,  or  next  to  rivers.  In  the  northwest, 
these  soils  provide  not  only  some  of  the  best 
timber-producing  lands,  but  also  support  range- 
lands.  Inceptisols  are  the  dominant  soils  in 
northern  Idaho  and  parts  of  Washington. 

Aridisols  are  mineral  soils  that  have  developed 
in  dry  regions,  are  light  colored,  low  in  organic 
matter,  and  may  have  accumulations  of  soluble 
salts  and  lime.  The  lower  the  precipitation,  the 
more  likely  these  accumulations  are  to  be  near 
the  surface.  The  vegetation  found  on  Aridisols 
are  important  contributors  to  the  western  live- 
stock industry.  These  soils  predominate  in  cen- 
tral Wyoming,  southern  Idaho,  across  Nevada, 
and  much  of  Arizona. 

Mollisols  are  mineral  soils  that  have  thick,  dark- 
colored  surface  horizons  rich  in  organic  matter, 
and  are  very  fertile.  They  have  developed  pri- 
marily under  grassland  vegetation  used  exten- 
sively for  livestock  grazing  on  the  western  pub- 
lic lands.  Mollisols  are  one  of  the  most 
productive  soils  in  the  EIS  area.  They  are  pre- 
dominant in  North  and  South  Dakota,  northern 
Montana,  and  eastern  Oregon. 

Alfisols  are  mineral  soils  that  have  developed  in 
cool,  wet  regions,  usually  under  a  forest  canopy, 
and  have  significant  accumulation  of  clay. 
These  soils  are  generally  quite  productive  and 
are  important  producers  of  commercial  timber. 
Alfisols  occur  in  the  mountains  of  western  Mon- 
tana, western  Wyoming,  and  central  Colorado. 


Sagebrush 

In  Washington  and  eastern  Oregon,  the  sagebrush 
analysis  region  consists  mainly  of  Mollisols  with 
black,  friable,  organic  surface  horizons  and  a  high 
pH.  In  the  Great  Basin  and  part  of  the  Wyoming 
Basin,  soils  of  this  region  are  Aridisols  with  pedo- 
genic  horizons,  a  low  organic  matter  content,  and 


accumulations  of  various  salts  in  some  places.  The 
remaining  soils  of  the  sagebrush  region  on  the  Col- 
orado Plateaus  province  are  Aridisols  and  Mollisols. 
Aridisols  dominate  the  basin  and  lowland  areas  and 
are  dry  throughout  most  of  the  year;  Mollisols  are 
found  at  higher  elevations  and  are  rich  in  organic 
matter.  Basicity  of  Mollisols  is  high,  and  the  soils 
remain  soft  when  dry.  Narrow  bands  of  Entisols  lie 
in  stream  flood  plains.  Salt  flats,  as  well  as  playas, 
are  extensive  in  the  lower  parts  of  the  basins  that 
have  interior  drainage. 


Desert  Shrub 

The  soils  of  the  desert  shrub  analysis  region  are 
primarily  Aridisols,  found  in  the  Great  Basin  and  on 
southwestern  desert  plains  and  plateaus.  They  are 
low  in  organic  matter  but  may  support  vegetation 
suitable  for  livestock  grazing.  Entisols  as  well  as  Ari- 
disols may  be  found  in  the  Wyoming  basin  and  on 
the  Colorado  Plateaus.  Entisols  occur  on  some  of 
the  older  alluvial  fans  and  terraces,  as  well  as  in  the 
better  drained  basins  of  the  desert  region. 


Southwestern  Shrubsteppe 

The  soils  of  the  southwestern  shrubsteppe  analy- 
sis region  are  typically  Aridisols.  The  region's  exces- 
sive heat  and  low  rainfall  are  the  primary  mecha- 
nisms for  Aridisol  formation.  Organic  matter  is 
present,  although  in  low  amounts.  In  local  areas 
where  conditions  permit,  Mollisol  and  Entisol  soils 
have  developed. 


Chaparral-Mountain  Shrub 

In  the  Rocky  Mountains,  the  chaparral-mountain 
shrub  analysis  region  contains  Mollisols  that  may 
have  a  subsurface  horizon  of  clay.  In  the  southern 
edge  of  the  Basin  and  Range  province  and  the  upper 
Gila  Mountains,  Aridisols  that  have  a  low  content  of 
organic  matter,  and  a  horizon  of  accumulated  clay 
may  be  found. 


PInyon-Junlper 

in  the  Basin  and  Range  province,  the  pinyon- 
juniper  analysis  region  includes  Aridisols,  which 
have  a  moderate-to-low  organic  matter  content  and 
may  have  accumulations  of  carbonates.  In  the  Col- 
orado Plateaus,  the  woodland  contains  Aridisols; 
Entisols,  which  have  no  pedogenic  horizons;  and 
Mollisols,  which  have  an  organic  surface  horizon 
and  a  high  pH. 
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Figure  2-6 
Major  Soil  Orders  of  the  States  in  the  Study  Area 
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Mountain/Plateau  Grasslands 

Aridisols,  which  can  be  found  in  all  basins  and  low- 
land areas,  as  well  as  in  the  deserts  and  plains,  are 
the  dominant  soil  type  of  the  plateau  analysis  region. 
Some  Entisols  are  found  in  narrow  bands  in  the  Col- 
orado Plateau  stream  flood  plains;  Aridisols  and  Mol- 
lisols  with  developed  horizons  are  located  in  central 
Colorado.  In  the  Yellowstone  River  area  of  south- 
central  Montana,  the  grassland  soils  are  Entisols 
with  no  horizon  development.  Soils  in  the  grasslands 
of  the  northern  Rocky  Mountains  are  Mollisols.  Mol- 
lisols  are  also  the  principal  soils  of  the  Columbia  Pla- 
teau's foothills  or  Palouse  hills. 


Plains  Grasslands 

Soils  in  the  plains  grasslands  analysis  region  are 
varied.  Mollisols  and  Entisols  are  found  from  the 
Canadian  border  to  the  southern  boundary  of  the  re- 
gion in  Texas.  The  Wyoming  basin  has  extensive  allu- 
vial deposits  in  stream  flood  plains  and  in  fans  at  the 
foot  of  mountains. 


Coniferous/Deciduous  Forest 

Soils  of  the  coniferous/deciduous  forest  analysis 
region  vary  tremendously.  Soils  along  the  western 
edge  of  the  Columbia  Plateau  and  the  east  slope  of 
the  Cascade  Mountains  include  Mollisols,  Inceptis- 
ols,  and  Entisols.  At  the  northern  edge  of  the  Colum- 
bia Plateau  and  in  much  of  the  northern  Rocky  Moun- 
tains, these  forests  occur  primarily  on  Inceptisols. 
Soils  of  the  rest  of  these  areas  are  largely  Alfisols 
and  Entisols.  In  the  middle  and  southern  Rocky 
Mountains,  coniferous  forests  occur  on  Mollisols, 
Entisols,  and  Alfisols.  Coniferous  forests  in  the  Gila 
Mountains  are  largely  Mollisols. 


Aquatic  Resoorces 

Water  availability  varies  greatly  in  the  Western 
States,  from  abundant  in  the  mountains  to  extremely 
scarce  in  the  desert.  Mountainous  areas  have  natural 
lakes  and  large,  deep  reservoirs.  Water  supply  is  low 
to  moderate  in  the  tall-  and  shortgrass  prairies.  Sur- 
face lakes,  shallow  wells,  and  streams  are  used  for 
irrigation  and  livestock  watering.  Intermittent 
waters,  such  as  prairie  potholes,  are  important  breed- 
ing grounds  as  well  as  migration  stops  for  waterfowl 
and  other  wetland  species.  Many  areas  of  the  south- 
west and  intermountain  areas  are  characterized  by 
low  precipitation  and  may  have  limited  water 
sources.  Surface  water  for  irrigation  and  livestock 
comes  from  the  numerous  reservoirs  on  major  riv- 
ers, smaller  streams  and  lakes,  ponds,  and  springs. 


The  ground-water  resources  of  the  BLM  lands 
include  outcropping,  unconsolidated  geologic  for- 
mations with  unconfined  water  tables  (including  al- 
luvial valley  deposits),  and  confined  aquifers  (gener- 
ally consolidated  rock)  overlain  by  relatively 
impermeable  formations  (Figure  2-7,  Table  2-6). 
Confined  aquifers  receive  recharge  from  the  surface 
where  they  are  exposed,  typically  in  upland,  moun- 
tainous areas.  Because  of  the  overlying  low  permea- 
bility formations  and  the  lack  of  infiltration  from  pre- 
cipitation, confined  aquifers  in  the  EIS  region  rarely 
receive  recharge  in  the  lower  elevation  plateaus  and 
desert  plains  (Table  2-7).  Unconfined  aquifers  may 
have  watertables  ranging  in  depth  from  near  the  sur- 
face to  more  than  100  feet,  as  recharge  from  the  sur- 
face may  be  minimized  by  extensive  evapotranspira- 
tion  and  low  precipitation  input.  Water  tables  of 
unconfined  aquifers  may  approach  and  intersect  the 
surface  along  the  channels  of  major  permanent 
streams  in  the  alluvial  aquifers.  Ground  water  may 
be  abundant  in  those  valleys  where  deep  alluvium 
increases  aquifer  storage  capacity.  Where  available, 
ground  water  is  used  for  agricultural  irrigation,  live- 
stock watering,  and  population  water  supplies. 
Ground  water  is  used  extensively  in  the  West  as  a 
domestic  water  supply  ranging  from  90  percent  of 
the  population  in  Arizona,  Idaho,  Nevada,  and  New 
Mexico  to  less  than  50  percent  in  Colorado,  Okla- 
homa, and  Oregon.  These  water  sources  vary  in 
depth  and  aerial  extent,  and  it  is  not  uncommon  for 
BLM  lands  to  be  above  or  near  them. 

Recent  ground  water  studies  have  shown  a  greater 
number  of  water  supplies  to  be  contaminated  with 
pesticides.  Generally,  shallower  supplies  are  at 
greater  risk  than  deeper  ones.  Contaminants  have 
been  shown  to  include  a  number  of  insecticides  and 
herbicides.  It  is  generally  recognized  that  these  pes- 
ticide contaminants  originate  from  agricultural 
lands  and  poor  application  practices. 

The  EPA  in  response  to  the  concern  for  ground 
water  contamination  developed  a  rating  system  to 
delineate  ground-water  contamination  vulnerability. 
This  system,  known  as  DRASTIC  (Aller  et  al.  1985), 
has  been  used  nationwide  and  uses  factors  of  depth 
to  water,  net  recharge,  aquifer  media,  soil  media, 
topography,  impact  to  unsaturated  zone,  and  gross 
hydraulic  conductivity  to  identify  potential  vulnera- 
bility areas.  Figure  2-8  shows  those  vulnerability 
areas  for  the  EIS  area.  Most  of  the  areas  in  Figure 
2-8  are  in  the  low  and  moderate  vulnerability  cate- 
gory. However,  the  information  presented  in  EPA 
(1987)  was  constructed  with  very  general  data  and 
may  over  or  underestimate  vulnerability.  For  exam- 
ple, areas  having  higher  than  normal  recharge  pat- 
terns would  not  be  identified.  Such  areas  would  have 
a  higher  vulnerability  than  is  shown  on  Figure  2-8. 
Careshould  betaken  to  make  sure  the  DRASTIC  sys- 
tem is  applied  properly  at  the  site-treatment  level. 
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Figure  2-7 
Ground-water  Regions  of  the  States  in  the  Study  Area 
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Figure  2-8 
Categories  of  Ground-water  Vulnerability  of  the  States  in  the  Study  Area 
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Table  2-7 
Common  Ranges  on  the  Hydraulic  Characteristics  of  Ground-Water  Regions  of  the  States  in  the  Study  Area 


Geologic  Situation 

Common  Ranges 

in  Hydraulic  Characteristics  of  tlie  Dominant  Aquif 

ers 

Transmissivity 

Hydraulic  Conductivity 
m  day-'           ft  day' 

Reciiarge  Rate 
mm  yr'        In.  yr"' 

Well  Yield 

Region 

m*  day' 

ft2  day-1 

m3  min' 

gal  mIn' 

Western 
Mountain 
Ranges 

Mountains  with  thin  soils 
over  fractured  rocks, 
alternating  with  narrow 
alluvial  and,  in  part, 
glaciated  valleys 

-100 

5-5,000,000 

0.0003-15 

0.001-50 

3-50 

0.1-2 

0.04-0.4 

10-100 

Alluvial  Basins 

Thick*  alluvial  (locally 
glacial)  deposits  in 
basins  and  valleys 
bordered  by  mountains 

20-20,000 

2,000-200,000 

30-600 

100-2,000 

0.03-30 

0.001-1 

0.4-20 

100-5,000 

« 

Columbia  Lava 
Plateau 

Thick  sequence  of  lava  flows 
interbedded  with  unconsoli- 
dated deposits  and  overlain 
by  thin  soils 

2,000-500,000 

20,000-5,000,000 

200-3,000 

500-10,000 

5-300 

0.2-10 

0.4-80 

100-20,000 

Tl 

m 
O 

H 
m 

Colorado  Plateau 
and  Wyoming 
Basin 

Thin*  soils  over  fractured 
sedimentary  rocks 

0.5-100 

5-1,000 

0.003-2 

0.01-5 

0.3-50 

0.01-2 

0.04-2 

10-1,000 

O 

m 

z 

High  Plains 

Thick  alluvial  deposits  over 
fractured  sedimentary 
rocks 

1,000-10,000 

10,000-100,000 

30-300 

100-1,000 

5-80 

0.2-3 

0.4-10 

100-3,000 

< 
O 

z 
s 

m 

Nonglaciated 
Central  region 

Thin  regolith  over  fractured 
sedimentary  rocks 

300-10,000 

3,000-100,000 

3-300 

10-1,000 

5-500 

0.2-20 

0.4-20 

100-5,000 

Glaciated 
Central  region 

Thick  glacial  deposits  over 
fractured  sedimentary 
rocks 

100-2,000 

1,000-20,000 

2-300 

5-1,000 

5-300 

0.2-10 

0.2-2 

50-500 

z 

Note:  All  values  are  rounded  to  one  significant  figure. 

*  An  average  thickness  of  about  5  was  used  as  the  break  point  between  thick  and  thin. 

Source:  Heath,  1984. 
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Sagebrush 


Surface  Water 

Water  resources  associated  with  sagebrusli  com- 
munities generally  are  limited  because  of  the  low  pre- 
cipitation in  much  of  this  region.  Streams  and  rivers 
typically  originate  in  higher  elevation  zones  and  flow 
through  more  arid  sagebrush  regions.  Stream  sys- 
tems that  are  relatively  stable  (without  incised  chan- 
nels) in  soils  with  good  water-holding  capacity  can 
store  large  quantities  of  water  during  episodes  of 
overbanl<  flooding,  resulting  in  local  ground-water 
development.  This  stored  water  is  later  released 
when  upstream  supplies  are  limited.  Incised  streams 
may  often  not  provide  significant  localized  ground- 
water systems  and  often  result  in  ephemeral  condi- 
tions. Other  perennial  or  intermittent  surface 
streams  may  be  present  because  of  significantly 
large  ground-water  systems.  Other  natural  surface 
water  sources  are  springs  and  seeps  supplied  by  a 
range  of  ground-water  systems.  Some  may  provide 
very  persistent  water  from  year  to  year,  while  others 
may  dry  up  in  late  summer  or  during  drought  peri- 
ods. Ponds  and  lakes  seldom  occur  naturally  in  sage- 
brush regions  and  are  more  often  associated  with 
spring  and  reservoir  development. 

Waterquality  is  generally  acceptablefor  most  wild- 
life and  livestocl<  use,  with  pH  above  7.0,  high  alka- 
linity, and  elevated  dissolved  solids  (greater  than 
200  milligrams  per  liter  (mg/L).  Usually,  temperature 
and  sediment  are  the  limiting  water  quality  criteria 
for  fisheries.  Temperature  extremes  respond  to  the 
air  temperature,  topographic  and  vegetative  shad- 
ing, and  the  associated  ground-water  system.  Sed- 
iment sources  include  adjacent  rangeland,  stream 
banks,  and  in-channel  deposits.  Sediment  also 
causes  a  problem  for  agriculture  by  filling  diver- 
sions, ponds,  and  canals. 

Sagebrush  watershed  systems  routinely  undergo 
extreme  flooding.  Unprotected  areas  without  vege- 
tation can  yield  large  amounts  of  water.  Where 
runoffwaterisconcentrated,erosionalrillsand  even- 
tual gully  systems  can  develop,  impeding  transpor- 
tation, draining  ground  water,  and  producing  prob- 
lems with  aesthetic  quality. 

Water  use  in  sagebrush  regions  is  limited  because 
of  the  limited  water  supply.  Typical  uses  include  live- 
stock and  wildlife  watering,  irrigation,  domestic  use, 
passive  and  active  recreation,  and  fisheries. 

The  Basin  and  Range  region  is  the  driest  In  the 
United  States,  with  large  parts  of  it  being  classified 
as  semiarid  and  arid.  Annual  precipitation  in  the  val- 
leys in  Nevada  and  Arizona  ranges  from  4  to  16 
inches.  Most  of  the  ground-water  resources  receive 
their  recharge  from  rainfall  on  adjacent,  higher  ele- 
vation mountains  and  ridges.  Surface  streams  orig- 


inate in  these  higher  rainfall  areas  and  flow  through 
the  sagebrush  region.  Because  of  the  very  thin  cover 
of  unconsolidated  material  in  the  mountains  in  the 
Basin  and  Range  areas,  precipitation  runs  off  rapidly 
down  the  valleys  and  out  onto  the  fans,  where  it  infil- 
trates into  the  alluvium.  The  center  of  many  basins 
consists  of  flat-floored,  vegetation-free  areas  onto 
which  ground  water  may  discharge  and  on  which 
overland  runoff  may  collect  during  intense  storms. 

Precipitation  in  the  sagebrush  portion  of  the 
Columbia  Plateau  providesgenerallysmall  and  mar- 
ginal sources  of  water.  The  Columbia,  Snake,  and 
Colorado  Rivers  are  the  principal  surface  waters  and 
provide  hydroelectric  power,  as  well  as  reservoir 
resources.  The  water  sources  of  the  Columbia  and 
Snake  Rivers  are  especially  important  because  they 
support  the  extensive  irrigation  projects  that  sup- 
port agricultural  crops  and  livestock  in  this  area. 


Ground  Water 

Ground-water  resources  in  the  sagebrush  analy- 
sis region  consist  of  areas  within  the  central  and 
northern  Basin  and  Range  Region,  the  western 
Columbia  Plateau,  most  of  the  Wyoming  Basin,  and 
portions  of  the  Colorado  Plateau.  Ground  water  is 
a  major  source  of  water  in  the  Basin  and  Range 
region.  Many  of  the  valleys  in  this  region  have  been 
developed  for  agriculture.  Because  of  the  dry  cli- 
mate, agriculture  requires  extensive  irrigation.  This 
irrigation  water  is  obtained  from  ground-water  wells 
drawing  from  the  sand  and  gravel  deposits  in  the  val- 
ley alluvium. 

The  Colorado  Plateau  and  Wyoming  Basin  areas 
are  dry,  sparsely  populated  regions  in  which  most 
water  supplies  are  obtained  from  the  perennial 
streams  that  flow  from  the  bordering  mountains. 
Thin  unconsolidated  deposits  of  alluvium  capable  of 
yielding  small-to-moderate  supplies  of  ground 
water  occur  along  valleys  and  major  streams.  Less 
than  5  percent  of  the  water  needs  are  supplied  by 
ground  water,  and  the  development  of  even  small 
ground-water  supplies  requires  detailed  knowledge 
of  the  rock  units  and  their  structure,  as  well  as  the 
chemical  quality  of  the  water. 

Mineralized  or  saline  water  (greater  than  1,000 
mg/L  of  dissolved  solids)  is  widespread  as  a  result 
of  the  solution  of  gypsum  and  halite  beds,  especially 
within  lower  elevation  shales  and  siltstones.  Fresh- 
water (less  than  1 ,000  mg/L  dissolved  solids)  occurs 
only  in  the  most  permeable  sandstones  and  lime- 
stones. Because  of  the  large  surface  relief  and  dip 
of  the  aquifers,  wells  even  for  domestic  or  small  live- 
stock must  penetrate  to  depths  of  a  few  hundred 
yards  in  much  of  the  area.  Water  is  plentiful  in  the 
Snake  River  area  of  the  Columbia  Plateau  and  is 
used  extensively  for  irrigation  (USDA  1981).  Small 
reservoirs  supply  additional  water  for  irrigation  and 
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recreation;  a  few  terminal  lakes  are  used  mainly  for 
recreation.  In  the  Colorado  Plateau,  the  sandstone 
deposits  provide  the  principal  sources  of  ground 
water  in  the  region  and  contain  water  in  fractures 
developed  along  bedding  planes  and  across  the 
beds  in  interconnected  pores  (Heath  1984).  Much  of 
the  Columbia  Plateau  is  in  the  rain  shadow  east  of 
the  Cascades,  and  as  a  result,  receives  only  8  to  48 
inches  of  precipitation  annually.  The  areas  that 
receive  the  least  rain  in  the  Plateau  are  the  sage- 
brush regions  immediately  east  of  the  Cascades  and 
the  plains  area  of  the  Snake  River. 

Recharge  to  the  ground-water  system  depends  on 
several  factors,  including  the  amount  and  seasonal 
distribution  of  precipitation  and  the  permeability  of 
surficia!  materials.  Most  precipitation  occurs  in  the 
winter  and  thus  coincides  with  the  cooler,  nongrow- 
ing  season  when  conditions  are  most  favorable  for 
recharge.  Considerable  rechargealso  occurs  by  infil- 
tration of  water  from  streams  that  flow  onto  the  pla- 
teau from  the  adjoining  mountains.  Discharge  from 
the  ground-water  system  occurs  as  seepage  to 
streams,  as  spring  flow,  and  by  evapotranspi ration 
in  areas  where  the  water  table  is  at  or  near  the  land 
surface.  The  famous  Thousand  Springs  and  other 
springs  along  the  Snake  River  canyon  in  southern 
Idaho  are  among  the  most  spectacular  displays  of 
ground-waterdischarge  in  the  world.  The  alluvial  val- 
ley fill  deposits  in  the  Basin  and  Range  area  also  pro- 
vide a  major  source  of  water  for  agriculture.  Else- 
where in  this  region,  ground-water  supplies  are 
limited  and  largely  untapped.  Shallow  wells  com- 
monly contain  large  amounts  of  salt. 


Desert  Shrub 


Surface  Water 

Annual  precipitation  in  this  region  averages 
between  5  to  10  inches,  although  some  desert  areas 
may  average  less  than  4  inches  of  annual  precipita- 
tion. Surface  water  resources  are  limited  because  of 
the  meager  rainfall,  which  is  only  20  percent  of  the 
frost-free  season  evaporation  potential  (Garrison  et 
al.  1977).  Like  the  sagebrush  ecosystem,  the  few 
larger  surface  streams  that  flow  through  the  desert 
shrub  ecosystem  originate  in  higher  rainfall,  higher 
elevation  foothills  and  mountain  areas.  The  largesur- 
face  streams  have  many  dams  and  reservoirs  to  help 
supply  irrigation  water  for  agriculture  in  this  region, 
particularly  the  Colorado,  Snake,  and  Gila  Rivers. 
The  Colorado  River  has  acquired  a  higher  salinity 
in  recent  years,  so  careful  evaluation  of  present  and 
future  watershed  management  practices  will  deter- 
mine the  magnitude  and  duration  of  this  water  qual- 
ity issue.  The  water  resources  of  this  region  offer  a 
unique  habitat  to  wildlife  in  an  otherwise  arid  region. 


Surface  water  is  very  important  in  these  areas  and 
is  usually  dependent  upon  water  originating  from 
higher  elevation  watersheds  or  large  ground-water 
systems.  Perennial  river  systems  are  uncommon. 
Most  watershed  drainages  are  ephemeral,  flowing 
only  during  periods  of  extreme  precipitation.  Where 
river  systems  are  absent,  the  only  permanent  source 
of  water  occurs  as  seeps,  springs,  and  wells.  Other 
water  sources  resembling  ponds  are  supplied  by  oc- 
casional precipitation  and  occur  naturally  and  arti- 
ficially. Flooding  occurs  in  winter,  spring,  and 
summer;  flash  flooding  is  common  in  summer. 

Surface  water  quality  is  generally  poor,  limited  by 
high  dissolved  solids,  sediment,  and  high  tempera- 
ture. Surface  drinking  water  supplies  are  limited  to 
supporting  wildlife  and  livestock. 

Riparian  habitats  are  usually  limited  to  those  areas 
having  perennial  surface  water.  Stream  channels  are 
generally  low  gradient  with  fine-textured  substrates. 
Typical  riparian  vegetation  consists  of  saltcedar,  cer- 
tain species  of  cottonwood  and  willow,  and  grass- 
like species. 


Ground  Water 

The  absence  of  extensive  surface  water  resources 
emphasizes  the  importance  and  dependence  upon 
the  ground-water  resources  in  this  region.  Irrigation 
water  is  obtained  from  large  springs  in  Nevada  and 
local  wells  in  various  areas.  These  water  sources  are 
also  used  to  supply  livestock  with  drinking  water 
year-round.  Ground-water  quality  is  variable;  how- 
ever, most  potable  water  systems  make  use  of  these 
subsurface  supplies.  The  ground  water  of  this 
region,  like  portions  of  the  sagebrush  region,  is  con- 
centrated in  the  alluvial  valley  deposits  and  sedimen- 
tary basin  fills.  Extensive  ground-water  withdrawals 
from  these  alluvial  deposits  result  in  their  compac- 
tion and  consequent  subsidence  in  the  ground  sur- 
face. In  areas  of  southern  Arizona,  more  than  13  feet 
of  subsidence  have  been  observed  (Heath  1984).  Ad- 
ditionally, the  dependence  on  ground-water 
resources  in  this  ecosystem  has  been  aggravated  by 
the  need  to  preserve  unique  and  critical  ground- 
water pools  and  habitats,  such  as  that  of  the  desert 
pupfish. 


Southwestern  Shrubsteppe 

Water  resources  in  the  southwestern  shrubsteppe 
region  are  very  limited  because  of  the  low  precipita- 
tion. Surface  water  is  very  important  in  these  areas 
and  is  usually  dependent  upon  water  originating 
from  higher  elevation  watersheds  or  large  ground- 
water systems.  Perennial  river  systems  are  uncom- 
mon. Most  watershed  drainages  are  ephemeral,  flow- 
ing only  during  periods  of  extreme  precipitation. 
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Where  river  systems  are  absent,  the  only  permanent 
source  of  water  occurs  as  seeps,  springs,  and  wells. 
Other  water  sources  resembling  ponds  are  supplied 
by  occasional  precipitation  and  occur  naturally  and 
artificially. 


Surface  Water 

The  surface  water  of  this  region  is  generally  lim- 
ited to  ephemeral  streams  that  are  present  only 
immediately  after  thunderstorms.  The  southwestern 
shrubsteppe  region  typically  receives  less  than  7 
inches  of  precipitation  annually.  In  addition,  there 
are  larger  rivers  that  cross  the  southwestern  shrub- 
steppe, such  as  the  Pecos  and  Rio  Grande,  and  the 
upper  reaches  of  the  Gila  River,  but  these  are  depen- 
dent upon  the  greater  rainfall  and  runoff  received  in 
their  headwater  reaches  in  the  Rockies  to  traverse 
this  arid  region  year-round.  Although  these  water 
resources  may  be  temporally  and/or  spatially  lim- 
ited, they  are  quite  significant  because  they  provide 
vital  sources  of  water  for  wildlife  and  livestock  in  a 
relatively  arid  environment.  Reservoirs  along  these 
major  rivers  also  provide  surface  water  habitats  and 
irrigation  resources.  Areas  of  this  analysis  region  are 
used  as  rangeland,  except  where  converted  to  irriga- 
tion farming.  Flooding  occurs  in  winter,  spring,  and 
summer;  flash  flooding  is  common  in  summer. 

Surface  water  quality  is  generally  poor,  limited  by 
high  dissolved  solids,  sediment,  and  high  tempera- 
ture. Surface  drinking  water  supplies  are  limited  to 
supporting  wildlife  and  livestock. 

Riparian  habitats  are  usually  limited  to  those  areas 
having  perennial  surface  water.  Stream  channels  are 
generally  low  gradient  with  fine-textured  substrates. 
Typical  riparian  vegetation  consists  of  saltcedar,  cer- 
tain species  of  cottonwood  and  willow,  and  grass- 
like species. 


Ground  Water 

The  ground-water  wells  of  this  analysis  region  are 
similar  to  those  of  the  other  regions  that  occur  in  the 
Basin  and  Range  region.  The  alluvial  valley  deposits 
are  tapped  for  their  ground-water  resources  in  the 
southwestern  shrubsteppe  region  and  provide  most 
of  the  water  for  the  area's  agricultural  practices, 
industry,  and  population  centers.  Significant  ground- 
water resources  occur  within  the  thick  alluvial 
sequences  that  drape  from  the  southern  perimeter 
of  the  Colorado  Plateau  and  the  southern  Rocky 
Mountains. 


Chaparral-Mountain  Shrub 


Surface  Water 

Surface  water  resources  of  the  chaparral- 
mountain  shrub  region  are  limited.  Because  this 
region  generally  occurs  adjacent  to  higher  elevation 
areas,  it  receives  more  precipitation  than  lower  ele- 
vation desert  regions,  sometimes  more  than  28 
inches  annually.  The  milder  temperatures  asso- 
ciated with  the  higher  elevations  also  help  to  offset 
the  oppressive  heat  that  occurs  in  the  lower  eleva- 
tion regions.  Precipitation  often  occurs  in  associa- 
tion with  thunderstorms,  and  despite  the  high  runoff 
and  "flash"  flooding  in  ephemeral  washes  caused  by 
the  sloping  nature  of  the  chaparral-mountain  shrub 
lands,  the  dense  vegetation  of  deciduous  and  ever- 
green trees  and  understory  brush  generally  reduce 
significant  slope  erosion.  Those  surface  water 
streams  that  flow  through  this  region  typically  have 
their  headwaters  established  in  the  nearby  moun- 
tains. The  annual  rainfall,  the  potential  evapotrans- 
piration,  and  the  sloping  character  of  this  region 
reduce  the  establishment  of  any  large  surface  water 
bodies,  lakes,  or  ponds. 


Ground  Water 

The  chaparral-mountain  shrub  analysis  region 
occurs  between  the  ground-water  recharge  areas 
along  the  upland  ridges  and  mountains  and  the 
lower  lying  basin  and  valley  discharge  areas.  De- 
pending upon  local  geological  conditions,  springs 
and  seeps  may  be  present  and  provide  localized 
areas  with  water  year-round.  Although  ground- 
water resources  are  limited,  they  may  often  be  the 
only  reliable  source  of  water  in  this  region  because 
of  the  dependence  of  surface  water  streams  on  rain 
and  snowfall  conditions  in  the  higher  elevations  dur- 
ing the  winter  months.  In  the  chaparral-mountain 
shrub  region,  ground-water  storage  capacity  is  lim- 
ited because  of  thin  soils  and  shallow  crystalline  bed- 
rock. Although  fractured  bedrock  can  provide 
increased  ground-water  storage,  the  best  opportuni- 
ties for  ground-water  resources  exist  in  those  areas 
that  contain  at  least  moderate  thicknesses  of  hillside 
colluviumorareas  underlain  by  permeable  sedimen- 
tary or  volcanic  rock. 


Pinyon-Juniper 


Surface  Water 

In  the  pinyon-juniper  analysis  region,  more  than 
one-half  of  the  annual  precipitation  occurs  in  winter; 
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consequently,  there  is  a  general  deficiency  of  mois- 
ture throughout  much  of  the  year.  Only  several  of 
the  larger  streams  and  their  tributaries  maintain  a 
yearlong  flow,  and  most  of  these  have  their  head- 
waters in  higher  elevation  regions,  recharged  by 
snowmelt  in  the  mountains.  Much  of  the  water  in  the 
streams  is  stored  in  reservoirs  and  is  used  for  irriga- 
tion and  municipal  water  supplies.  Small  natural  and 
artificial  lakes  at  the  higher  elevations  are  used  for 
fishing  and  other  recreation. 

Runoff  from  these  areas  can  be  extreme,  resulting 
in  deeply  incised  channels  and  large  sediment  sup- 
plies to  downstream  areas.  Downward  channel  ero- 
sion is  limited  by  bedrock.  Surface  runoff  can  be  con- 
trolled by  minimizing  the  extent  of  bare  soil. 

Water  quality  is  generally  poor  because  of  high  dis- 
solved solids,  sediment,  and  temperature.  Use  of  the 
water  is  therefore  limited  to  wildlife  and  livestock 
drinking  water. 

Riparian  habitat  is  limited  to  areas  having  perma- 
nent water.  Vegetation  occurs  mainly  as  grass  and 
sedge  components. 


Ground  Water 

Ground  water  is  limited  and  usually  occurs  only 
at  great  depth.  Along  the  western  slope  of  the  Rocky 
Mountains  and  the  Colorado  Plateau,  the  pinyon- 
juniper  region  occurs  between  the  higher  elevation 
zones  of  ground-water  recharge  and  the  lower  ele- 
vation ground-water  discharge  areas.  Some  water 
forirrigation  is  pumped  from  deep  wells  and  is  gener- 
ally good  quality.  The  water  table  in  this  region  is 
dropping  because  of  pumping  in  excess  of  the 
aquifer  recharge.  Like  the  chaparral-mountain 
shrub  region,  the  ground-water  storage  capacity  in 
the  pinyon-juniper  region  is  limited  because  of  thin 
soils  and  shallow  crystalline  bedrock.  Fractured  bed- 
rock can  provide  increased  ground-water  storage, 
but  the  often  rugged  and  irregular  topography  does 
not  provide  much  opportunity  for  ground-water 
resource  development. 


Mountain/Plateau  Grasslands 


Surface  Water 

In  the  Columbia  Plateau,  segments  of  the  Snake 
and  Columbia  Rivers  drain  through  the  plateau 
grasslands  areas.  The  more  isolated  mountain  grass- 
lands include  areas  of  Montana,  drained  by  the  head- 
waters of  the  Missouri  River  and  the  upper  reaches 
of  the  Yellowstone  and  Bighorn  Rivers.  This  abun- 
dance of  surface  water  is  contrasted  with  the  Colo- 
rado Plateau  grasslands,  which  are  more  arid. 


In  this  Colorado  Plateau  grassland  region,  water 
is  scarce  and  the  low  precipitation  and  intermittent 
streamflow  provide  a  small  amount  of  water  for  agri- 
culture. The  Little  Colorado  River,  the  San  Juan 
River,  and  the  Rio  Grande  drain  through  the  area  but 
have  their  headwaters  in  the  higher  elevation  pinyon- 
juniper  and  ponderosa  pine  areas.  Numerous  dams 
and  reservoirs  have  been  constructed  to  more  effi- 
ciently manage  surface  water  resources  in  this 
region.  Water  from  the  Navajo  Lake  in  northern  New 
Mexico  is  to  be  used  for  an  irrigation  project  planned 
for  the  San  Juan  River  Valley  region. 


Ground  Water 

Ground  water  is  plentiful  in  some  areas,  although 
it  has  been  noticeably  decreasing  over  the  past  sev- 
eral years  because  of  extensive  use.  Most  recharge 
occurs  in  the  winter  during  the  snowmelt  periods. 
In  theColumbia  Plateau,  thefracturedbasaltground- 
water  system  is  recharged  by  precipitation  and  the 
infiltration  of  stream  water  on  the  plateau  surface. 
In  the  Colorado  Plateau,  water  moves  down  the  dip 
of  the  sedimentary  beds,  away  from  the  higher  ele- 
vation recharge  areas  to  discharge  along  the  chan- 
nels of  major  streams  through  seeps  and  springs, 
and  along  the  walls  of  the  canyon  cut  by  the  streams. 
The  dependence  on  ground  water  for  irrigation  and 
livestock  watering  in  the  mountain/plateau  grass- 
lands region  requires  prudent  management  of  this 
limited  resource. 


Plains  Grasslands 


Surface  Water 

The  northern  and  eastern  portions  of  this  region 
contain  many  kettle  lakes  and  prairie  potholes  that 
are  important  to  wildlife.  The  southern  sections  have 
many  playa  lakes;  most  of  these  are  intermittent, 
although  some  are  moist  year-round.  The  relatively 
few  perennial  streams  are  typically  broad,  sluggish, 
and  silt-laden.  Many  ponds  and  small  reservoirs 
have  been  constructed  on  intermittent  streams,  and 
large  reservoirs  have  been  constructed  on  larger  riv- 
ers. 

Water  quality  is  generally  good,  capable  of  supply- 
ing any  use.  Some  salinity  problems  can  occur 
because  of  agricultural  irrigation  practices  or  where 
salts  are  allowed  to  accumulate  near  the  soil's  sur- 
face. 

Stream  channels  are  generally  of  low  gradient  in 
fine  to  moderately  fine  substrates.  Woody  vegeta- 
tion, particularly  cottonwood  and  willow  play  an  im- 
portant role  in  providing  stability  and  cover.  Slow 
moving  streams,  ponds,  and  bogs  provide  ideal  con- 
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ditionsforsedge.tule,  and  willow  development.  Sub- 
strates can  provide  ideal  fisheries  habitat,  except 
where  excessive  erosion  may  provide  sediment  that 
fills  pools  and  covers  gravel  areas. 


Ground  Water 

The  High  Plains  region  is  underlain  by  alluvial 
materials  derived  from  the  Rocky  Mountains, 
referred  to  as  the  Ogallala  Formation,  which  forms 
one  of  the  most  productive  and  most  intensively 
developed  aquifers  in  the  United  States.  Natural  dis- 
charge from  the  aquifer  occurs  to  streams  and  seeps 
along  the  eastern  boundary  of  the  plains. 

The  widespread  occurrence  of  permeable  layers 
of  sand  and  gravel,  which  permit  the  construction 
of  large-yield  wells  almost  any  place  in  the  region, 
has  led  to  the  development  of  an  extensive  agricul- 
tural economy  largely  dependent  on  irrigation.  Most 
of  this  water  is  derived  from  ground-water  storage, 
resulting  in  a  long-term  continuing  decline  in 
ground-water  levels  in  parts  of  the  region  of  as  much 
as  3  feet  per  year.  In  areas  where  intense  irrigation 
has  long  been  practiced,  the  depletion  of  ground- 
water storage  is  severe.  The  lowering  of  the  water 
table  has  resulted  in  a  10-  to  50-percent  reduction 
in  the  saturated  thickness  of  the  High  Plains  aquifer 
in  an  area  of  12,000  square  miles  (Heath  1984).  Al- 
though the  decline  in  the  water  table  and  reduction 
in  the  saturated  thickness  are  cause  for  concern, 
from  a  regional  standpoint  the  depletion  does  not 
represent  a  large  part  of  the  storage  that  is  available 
for  use.  Future  developments  in  High  Plains  ground- 
water resources  should  be  oriented  toward  maintain- 
ing aquifer  conditions  to  ensure  water  supplies  for 
later  use. 


Coniferous/Deciduous  Forest 


Surface  Water 

Water  is  generally  abundant  in  the  central  and 
northern  sections  of  this  region.  Many  of  the  larger 
surface  streamsthatflowthrough  these  regionsorig- 
inate  in  the  mountains.  Natural  lakes  are  common, 
and  numerous  large  and  deep  reservoirs  have  been 
constructed  on  major  rivers  to  provide  water  for  ir- 
rigation, power,  and  domestic  and  municipal  uses. 
Most  natural  lakes  and  ponds  are  relatively  shallow 
and  are  rich  in  organic  matter.  Reservoirs  are  typi- 
cally much  deeper  and  colder,  and  are  relatively  nut- 
rient poor. 

Water  quality  in  most  cases  is  very  good,  suitable 
for  any  use.  Typical  total  dissolved  solids  are  below 
100  mg/L  and  are  regulated  by  the  solubility  of  the 
geologic  formations.  Temperature  and  dissolved 
oxygen  are  suitable  for  cold  water  fisheries  where 


topographic  and  vegetative  shading  provide  solar  ra- 
diation control. 

Water  use  in  the  coniferous  forest  regions  is  lim- 
ited to  drinking  water  supplies  for  livestock,  wildlife, 
and  people.  Occasionally,  water  is  used  during  min- 
ing and  construction. 

Streams  can  be  described  in  terms  of  erosional 
and  depositional  segments.  Depositional  segments 
generally  have  high  gradients  (greater  than  0.01  feet 
per  foot)  with  bedrock  or  course  substrate,  or  depo- 
sitional segment,  with  lower  gradients  and  finer  sub- 
strate. Erosional  segments  are  often  confined  by  the 
valley  walls,  and  as  a  result,  streamside  vegetation 
is  limited  to  conifers  and  whatever  wetland  vegeta- 
tion can  exist  in  the  limited  soil.  Large  organic  debris 
may  be  important  in  providing  aquatic  habitat  diver- 
sity. Depositional  segments  often  provide  highly  pro- 
ductive wetland  vegetation. 


Ground  Water 

Ground  water,  relatively  abundant  in  many  val- 
leys, is  used  for  irrigation  and  livestock  watering.  In 
ridges  and  in  intermountain  basins,  ground  water  is 
usually  scarce.  Water  quality  in  the  region  is  gener- 
ally good,  although  salinity  is  a  problem  in  the  lower 
reaches  of  many  major  streams.  Southern  sections 
of  this  region  and  lower  elevations  have  more  mod- 
erate supplies  of  water.  Ground-water  supplies  are 
limited. 


Fish  and  Wildlife 

No  single  Federal  or  State  agency  manages  more 
fish  and  wildlife  habitats  than  the  Bureau  of  Land 
Management.  The  158  million  acres  in  this  13  State 
EIS  area  sustain  an  abundance  and  diversity  of  fish 
and  wildlife  resources.  As  population  pressures  res- 
trict American  wildlife  habitats,  the  varied  habitats 
on  public  land  are  becoming  increasingly  important 
in  maintaining  a  national  fish  and  wildlife  heritage. 
The  public  lands  provide  a  permanent  or  seasonal 
home  for  more  than  3,000  species  of  mammals, 
birds,  reptiles,  fish,  and  amphibians. 

Public  lands  provide  significant  portions  of  the 
habitat  of  many  of  the  species  that  have  made  tre- 
mendous recoveries  in  their  numbers  since  the  turn 
of  the  century.  One  of  the  most  dramatic  increases 
in  numbers  has  occurred  with  the  pronghorn  ante- 
lope. Public  lands  make  up  about  45  percent  of  the 
habitat  of  the  pronghorn  antelope  in  the  West  (BLM 
1988).  Approximately  288,000  currently  occur  on 
public  lands  in  the  EIS  area  (BLM  1988);  in  1922-24 
the  entire  U.S.  population  of  pronghorns  was  esti- 
mated at  only  13,000  head  (Wildlife  Management 
Institute  1980).  BLM  also  manages  80  percent  of  the 
remaining  habitat  for  the  desert  bighorn  sheep  (BLM 
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n.d.).  Their  populations  have  been  expanded  dramat- 
ically in  recent  years  through  transplants  and  habitat 
and  water  developments,  increasing  in  the 
mid-1980s  to  around  5,000  in  the  EIS  area  (BLM 
1988).  The  public  lands  also  provide  habitat  for 
many  of  the  78  endangered  and  threatened  wildlife 
species  that  occur  in  these  13  States  (50  CFR  17.1 1) 
(Appendix  H).  Wildlife  habitat  management  on  the 
public  lands  will  continue  to  be  significant  to  the 
recovery  of  many  of  these  species. 

With  the  tremendous  variation  of  terrestrial  habi- 
tats on  public  lands,  from  alpine  mountain  crests  in 
Montana  to  near  sea  level,  hot,  arid  deserts  in  south- 
western Arizona,  there  is  a  comparable  variety  of 
wildlife  species.  Wildlife  species  range  from  moun- 
tain goats  and  grizzly  bears  to  Gila  monsters  and 
javelina.  For  this  document,  however,  the  habitats 
found  at  the  extreme  limits  of  climatic  situations  do 
not  lend  themselves  to  the  types  of  vegetation  treat- 
ments analyzed  in  this  EIS  because  of  the  tremen- 
dous limitations  in  growing  conditions.  Therefore, 
there  will  be  few  impacts  to  their  wildlife  communi- 
ties, and  it  is  unnecessary  to  discuss  them  in  great 
detail.  Likewise,  there aresmall  localized  wildlife  spe- 
cies (for  example,  most  invertebrates)  that  can  only 
be  addressed  in  general  terms  because  the  impacts 
would  be  site-specific  and  would  require  careful  con- 
sideration in  the  site-specific  activity  plans.  The  pri- 
mary discussion  in  this  affected  environment  chap- 
ter will  be  limited  to  those  species  that  would  most 
likely  be  affected  on  a  general  scale. 

Perhaps  the  consistently  most  significant  wildlife 
habitats  on  public  lands  are  the  riparian  habitats.  As 
a  general  practice  the  riparian  areas  will  be  avoided 
by  the  treatments  proposed  in  this  EIS;  however,  a 
few  manual,  herbicide,  and  burning  treatments  will 
be  used  in  riparian  areas  primarily  for  the  purpose 
of  controlling  exotic,  undesirable  vegetation. 

Undisturbed  riparian  ecosystems  normally  pro- 
vide abundant  food,  cover,  and  water,  and  often  con- 
tain some  special  ecological  features  or  combina- 
tion of  features  that  are  not  often  found  in  upland 
areas.  Consequently,  riparian  ecosystems  are 
extremely  productive,  and  have  diverse  habitat 
values  for  fish  and  wildlife.  The  importance  of  ripar- 
ian ecosystems  can  be  attributed  to  specific  biolog- 
ical and  physical  features,  including: 

(1)  Predominance  of  woody  plant  communities; 

(2)  Presence  of  surface  water  and  abundant  soil 
moisture; 

(3)  Close  proximity  of  diverse  structural  features 
(live  and  dead  vegetation,  water  bodies,  non- 
vegetated  substrates),  resulting  in  extensive 
edge  and  structurally  heterogeneous  wildlife 
habitats; 


(4)  Distribution  in  longcorridorsthatprovideprotec- 
tive  pathways  for  migrations  and  movements 
between  habitats.  (Brinson  et  al.  1982) 

The  wildlife  group  most  directly  affected  by  the 
quality  of  riparian  habitat  are  the  fisheries  commu- 
nities. Thequality  of  fisheries  habitat  has  adirect  cor- 
relation to  the  health  of  the  riparian  community  (AFS 
1980).  Riparian  areas  are  also  extremely  significant 
to  bird  populations.  Eighty-two  percent  of  breeding 
birds  in  northern  Colorado  occur  in  riparian  areas, 
and  51  percent  of  all  bird  species  in  the  Southwest- 
ern States  are  completely  dependent  on  riparian 
areas  (Knopf  et  al.  1988).  Riparian  areas  also  attract 
a  disproportionate  number  of  migrating  bird  spe- 
cies. In  comparison  to  surrounding  uplands,  riparian 
areas  may  attract  up  to  10  times  the  variety  of  bird 
species  in  the  spring,  and  14  times  the  numbers  in 
the  fall  (Knopf  et  al.  1988).  Other  vertebrate  species 
are  also  highly  dependent  on  riparian  areas  (Knopf 
et  al.  1988).  Xeroriparian  areas  are  also  significant 
wildlife  habitats  and  should  receive  special  consid- 
eration in  treatment  planning.  The  significance  of 
xeroriparian  areas  as  wildlife  habitats  have  been 
demonstrated  for  the  full  realm  of  desert  wildlife  spe- 
cies, from  mule  deer  (Krausman  et  al.  1985)  through 
the  avian  species  (Johnson  and  Haight  1985). 

The  aquatic  habitats  are  as  diverse  as  the  terres- 
trial habitats,  ranging  from  portions  of  the  Columbia 
and  Snake  River  systems  to  isolated  springs  in  the 
hot  desert  regions.  Both  anadromous  and  resident 
fish  species  occur,  including  introduced  species  as 
well  as  native  species.  Many  aquatic  stream  environ- 
ments do  not  easily  lend  themselves  to  divisions  by 
analysis  regions  because  they  flow  through  several 
vegetation  zones,  with  the  headwaters  in  the  higher 
elevations  in  coniferous  or  alpine  regions  and  flow- 
ing down  into  grassland  or  desert  regions,  often 
within  a  few  miles.  Streams  often  have  their  head- 
waters on  non-BLM-administered  lands. 

Fisheries  will  be  divided  into  three  categories  for 
ease  of  discussion.  Anadromous  fisheries  are  cold 
water  habitats  used  by  fish  species  that  migrate  from 
the  ocean  up  a  fresh  water  stream  to  spawn,  with  the 
young  returning  to  the  ocean  to  mature.  Typical 
anadromous  species  include  the  Pacific  and  coho 
salmon  and  the  steelhead  trout.  Cold  water  resident 
fisheries  are  cold  water  habitats;  streams  are  char- 
acterized by  low  water  temperature,  definite  channel 
gradient,  sand,  gravel  or  rock  substrate,  strong  cur- 
rents, high  oxygen  content,  low  nutrient  values,  and 
lack  of  rooted  aquatic  vegetation  (Smith  1966).  The 
classification  is  less  definite  for  lakes:  generally  the 
water  temperature  remains  cold  year-round  (below 
60°  F),  nutrient  values  are  low,  and  aquatic  plants 
are  not  abundant  (USDI  1986x).  Typical  fish  species 
in  cold  water  habitats  include  the  native  cutthroat, 
Apache  and  Gila  trout,  native  suckers  and  minnows. 
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and  the  widely  introduced  rainbow,  brook,  and 
brown  trout.  Warm  water  fisheries  are  characterized 
by  higher  water  temperatures,  gentle  channel  gra- 
dients, soft  bottom  materials,  slow  currents,  lower 
oxygen  content,  high  nutrient  values,  and  substan- 
tial rooted  aquatic  vegetation.  Lakes  often  have  sim- 
ilar characteristics,  less  channel  features,  and  have 
at  least  one  warm  season  exceeding  the  water  tem- 
perature limits  of  cold  water  fish  species  (Smith 
1966.)  Typical  warm  water  species  include  the  blu- 
egill,  largemouth  bass,  crappie,  catfish,  squawfish, 
pupfish,  and  the  exotic  Asian  carp  (Cooperrider  et 
al.  1986).  More  detail  on  the  fisheries  resources  in 
the  EIS  area  will  follow  the  discussion  of  the  analysis 
regions. 

The  invertebrate  species  on  public  lands  are 
poorly  studied,  but  are  known  to  be  numerous  and 
very  diverse  due  to  the  incredible  variation  of  hab- 
itats managed  by  the  BLM.  Because  of  this  diversity, 
the  state  of  knowledge,  and  the  scope  of  this  doc- 
ument, it  is  not  possible  to  cover  the  subject  in  detail. 
The  invertebrate  segment  of  the  wildlife  community 
will  not  receive  any  further  discussion  within  the 
analysis  region  discussions  that  follow. 

Following  are  the  discussions  of  the  general  wild- 
life species  and  habitat  relationships  found  on  pub- 
lic lands  within  the  analysis  regions  occurring  in  the 
13-State  EIS  area. 


Sagebrush 

Because  of  its  expanse,  the  sagebrush  region  is 
a  very  significant  wildlife  habitat,  though  it  contains 
less  species  diversity  than  most  other  vegetation 
regions.  Sagebrush  is  typically  associated  with  the 
cold  desert  where  some  snow  and  cold  weather 
occurs  during  the  winters,  which  causes  wildlife  to 
use  habitat  areas  in  seasonal  shifts.  Also,  sagebrush 
is  commonly  an  elevational  biotic  zone  with  pinyon- 
juniper  or  conifer  forest  above  and  saltbush,  grease- 
wood,  riparian,  grassland,  or  other  sagebrush  flats 
below.  As  a  result,  sacjtibrush  can  be  used  as  a  sin- 
gular habitat  type  or  in  conjunction  with  other  vege- 
tation habitat  types. 

As  a  singular  habitat  type,  sagebrush  is  often 
monotypic  over  large  areas.  Few  species  find  these 
large  expanses  as  high-quality  habitat.  The  best 
sagebrush  habitat  includes  a  mix  of  multi-age  sage- 
brush with  associated  perennial  bunch  grasses  and 
forbs,  and  interspersed  with  open  wet  meadows  or 
riparian  areas.  Typical  wildlife  of  open  sagebrush 
include  the  sage  grouse,  sage  thrasher,  sage  spar- 
row, sagebrush  lizard  (all  named  forthe  type  of  vege- 
tation), black-tailed  jackrabbit,  pygmy  cottontail, 
Ord's  kangaroo  rat.  Great  Basin  kangaroo  rat,  deer 
mouse,  Columbia  ground  squirrel,  sagebrush  vole, 
white-tailed  prairie  dog,  badger,  coyote,  black-billed 
magpie,  gray  flycatcher,  canyon  wren,  horned  lark, 


Canada  Thistle 

burrowing  owl,  red-tailed  hawk,  ferruginous  hawk, 
and  several  other  raptors.  Reptiles  of  the  sagebrush 
region  include  the  common  garter  snake,  western 
rattlesnake,  western  skink,  and  sagebrush  lizard. 
Pronghorn  antelope  can  be  very  common  in  sage- 
brush type  when  the  sagebrush  is  less  than  24  inches 
tall,  a  variety  of  forbs  and  other  forage  are  present, 
the  stand  is  open  (less  than  50  percent  cover),  and 
water  and  other  habitat  components  are  available 
(Cooperrider  et  al.  1986).  When  sagebrush  occurs 
in  conjunction  with  broken  terrain— especially  rim- 
rock— mule  deer,  golden  eagles,  prairie  falcons,  and 
in  some  areas,  bighorn  sheep  or  chukar  partridge 
may  commonly  occur.  In  areas  of  limited  rainfall  and 
forage  production,  the  thermal  cover  provided  by 
sagebrush  may  be  critical  to  deer  and  other  wildlife 
survival  (W.  A.  Molini,  pers.  comm.  1990). 

As  an  elevational  ecotone,  the  sagebrush  vegeta- 
tion zone  is  an  extremely  significant  wildlife  habitat. 
Along  the  slopes  of  many  western  mountain  ranges, 
the  sagebrush  vegetation  type,  often  in  conjunction 
with  scattered  juniper  and  pinyon,  commonly 
occurs  below  deep  snow  areas,  making  them  suit- 
able as  wildlife  (especially  big  game)  winter  ranges. 
Although  most  sagebrush  and  juniper  species  are 
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low-quality  forage,  they  are  usually  associated  with 
high-quality  browse  species,  such  as  bitterbrush, 
mountain  mahogany,  and  cliffrose.  Most  critical 
western  winter  ranges  have  sagebrush  as  a  signifi- 
cant portion  of  their  vegetation  component.  In  addi- 
tion to  the  mule  deer  and  elk,  the  large  predators  and 
scavengers  also  congregate  on  the  winter  ranges. 
Mountain  lion,  bobcat,  coyote,  bald  and  golden 
eagles,  and  ravens  are  winter  residents  of  the  sage- 
brush region. 

Riparian  areas  or  wet  meadows  are  critical  to  the 
rearing  of  sage  grouse  broods  (Call  1974).  Riparian 
areas  with  large  deciduous  trees,  such  as  cotton- 
woods,  are  the  most  significant  for  most  nongame 
birds  and  raptors.  Their  variety  and  densities 
increase  significantly  in  these  multilayered  riparian 
systems  (Cooperidder  et  al.  1986).  Of  the  148  spe- 
cies of  breeding  birds  in  the  Great  Basin,  only  17  (11 
percent)  do  not  use  riparian  areas  (Ohmart  and  And- 
erson 1982).  Riparian  areas  are  also  significant  to 
big  game.  Pronghorn  antelope  use  them  extensively 
in  summer  (Cooperidder  et  al.  1986).  Mule  deer  and 
elk  also  use  riparian  areas  extensively  for  food, 
cover,  and  travel  and  migration  corridors  (Thomas 
et  al.  1979).  Riparian  vegetation  is  also  significant  to 
the  maintenance  and  quality  of  cold  water  stream 
fisheries.  Numerous  studies  have  documented  the 
relationship  of  good  condition  riparian  habitat  to 
high-quality  trout  populations  (Platts  1984). 


Desert  Shrub 

The  desert  shrub  analysis  region  consists  of  two 
major,  but  dissimilar,  vegetation  ecosystems.  The 
saltbush-greasewood  association  is  a  cold  desert 
community,  very  often  a  lower  elevation  or  lower 
available  moisture  condition  within  the  sagebrush 
analysis  region.  The  second  ecosystem  is  a  hot  des- 
ert association  composed  of  the  Mojave  and  Sono- 
ran  Deserts  and  is  typified  by  creosotebush  and 
creosotebush/bur  sage  vegetation  communities. 

The  saltbush-greasewood  association  extends 
from  southeast  Oregon  and  western  Nevada  to  the 
Bighorn  Basin  in  Wyoming  and  the  San  Luis  Valley 
in  Colorado.  Neither  of  these  two  vegetation  commu- 
nities are  high-quality  wildlife  habitats,  but  in  con- 
junction with  adjacent  vegetation  communities,  can 
provide  valuable  habitat  diversity.  Typical  wildlife 
species  using  these  habitats  include  desert  kanga- 
roo rats,  little  pocket  mice,  jackrabbits,  horned  larks, 
vesper  sparrows,  loggerhead  shrikes,  western  whip- 
tail  and  side-blotched  lizards,  and  rattlesnakes.  The 
pronghorn  antelope  may  make  extensive  use  of  this 
type  in  conjunction  with  other  vegetation  types 
(Shelford  1963). 

These  vegetation  communities  are  generally  asso- 
ciated with  saline  basins  and  valley  floors  commonly 


within  closed  water  basins.  Permanent  water  is  ex- 
tremely scarce  and  natural  fisheries  resources  are 
almost  nonexistent.  However,  some  very  unique  fish- 
eries occur  in  permanent  springs  and  marshes  in  the 
bottom  of  several  isolated  valleys. 

The  hot  desert  region  includes  southern  Nevada, 
extreme  southwestern  Utah,  and  extreme  western 
and  south-central  Arizona.  The  hot  desert  associa- 
tions are  much  more  diverse  than  either  the  saltbush- 
greasewood  association  or  the  sagebrush  cold  des- 
ert regions  and  contain  some  unique  wildlife 
species.  Hot  deserts  are  typified  by  having  evapora- 
tion rates  far  exceeding  the  annual  rainfall;  there- 
fore, the  native  plants  and  animals  are  often 
extremely  well  adapted  to  surviving  arid  conditions. 
Several  animals  are  present  throughout  this  area. 
These  include  the  bighorn  sheep,  mule  deer,  kit  fox, 
spotted  skunk,  Merriam's  kangaroo  rat,  rock  squir- 
rel, Harris'  antelope  squirrel,  southern  grasshopper 
mouse,  Harris'  hawk,  zone-tailed  hawk,  Gambel's 
quail,  white-winged  dove,  common  ground  dove,  elf 
owl,  Bendire's  thrasher,  phainopepla,  Lucy's 
warbler,  Abert's  towhee,  desert  tortoise,  side- 
winders and  other  rattlesnakes,  and  several  lizards 
(Shelford  1963). 

Like  the  uplands,  the  riparian  habitats  in  the  desert 
shrub  region  are  extremely  varied.  Riparian  areas 
are  scarce,  except  along  the  Colorado  River  system 
drainages  in  Arizona,  Utah,  portions  of  Colorado, 
and  Nevada;  neither  the  saltbush  desert  nor  the  hot 
desert  portions  of  the  region  have  any  significant 
quantity.  Most  of  this  riverine  habitat  has  been 
severely  depleted  with  the  impounding  and  channel- 
ization of  the  rivers  and  has  been  heavily  invaded  by 
the  exotic  saltcedar.  The  river  impoundment  flooded 
pre-existing  riparian  areas,  clearing  the  riparian  bot- 
tomland and  reducing  the  natural  reproduction  of 
native  species.  This  allowed  for  significant  invasions 
of  exotic  species,  especially  saltcedar  (Ohmart  and 
Anderson  1982).  Consequently,  the  total  area  of 
riparian  habitat  is  greatly  reduced  from  predevelop- 
ment  times,  making  the  remaining  riparian  habitats 
very  significant. 

At  the  higher  elevations  and  better  quality  areas 
of  the  saltbush  desert,  the  riparian  discussion  in  the 
sagebrush  section  will  generally  apply.  But  on  the 
whole,  the  saltbush  desert  is  very  poorly  watered 
and  riparian  areas  are  almost  nonexistent.  The  hot 
desert  portions  of  the  analysis  region  are  the  Mojave 
and  Sonoran  Deserts;  these  areas  are  just  as  poorly 
watered  and  riparian  areas  are  also  rare.  The  most 
significant  riparian  habitats  are  related  to  the  major 
river  systems,  or  an  occasional  isolated  side  canyon, 
where  thecottonwood-willow  communities  were  his- 
torically dominant.  This  community  has  been 
reduced  by  nearly  50  percent  on  the  lower  Colorado 
River,  and  less  than  20  percent  of  that  remaining  is 
good-quality  habitat  (Ohmart  and  Anderson  1982). 
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Southwestern  Shrubsteppe 

The  southwestern  shrubsteppe  is  historically  a 
hot,  arid,  desert  grassland.  Past  uses  resulted  in  sig- 
nificant invasion  by  brushy  vegetative  species. 
These  areas  of  brushlands  fragmented  and  isolated 
the  remaining  areas  of  desert  grassland.  This 
resulted  in  reducing  suitable  habitat  and  numbers  of 
the  native  grassland  w/ildlife  species,  reducing  their 
population  viability.  Many  species  have  been  lost 
(aplomado  falcon,  wolf,  grizzly  bear,  black-footed 
ferret)  and  replaced  by  brushland  species.  Others 
have  been  reduced  in  numbers.  The  reduction  in 
pronghorn  antelope  and  Coues'  whitetail  deer  and 
the  increase  in  mule  deer  and  javelina  are  examples 
of  the  species  replacement  process  resulting  from 
vegetation  changes. 

Wildlife  species  typical  of  the  southwestern  shrub- 
steppe include  the  bannertail  kangaroo  rat,  black- 
tailed  jackrabbit,  badger,  white-throated  wood  rat, 
pronghorn  antelope,  black-tailed  prairie  dog, 
Coues'  white-tailed  deer  (in  the  western  portion  at 
higher  elevations),  scaled  quail,  Gambel's  quail, 
lesser  nighthawk,  vermilion  flycatcher,  Chihuahuan 
raven,  verdin,  cactus  wren,  pyrrhuloxia,  McCown's 


Yellow  Starthistle 


longspur,  green  toad,  southern  prairie  lizard,  round- 
tailed  horned  lizard,  desert  grassland  whiptail,  west- 
ern hooknosed  snake,  Mexican  black-headed  snake, 
and  massasauga.  Desert  bighorn  sheep  have  been 
re-introduced  into  several  historic  habitats  in  this 
region. 

Riparian  communities  in  the  southwestern  shrub- 
steppe are  similar  to  and  are  as  significant  as  those 
in  the  hot  deserts  of  the  desert  shrub  region.  Ex- 
tensive channelization,  impoundment,  and  phreato- 
phyte  clearing  have  occurred  along  the  Rio  Grande 
and  Pecos  Rivers  (Ohmart  and  Anderson  1982).  In 
their  comparative  study,  Ohmart  and  Anderson 
found  the  riparian  communities  in  the  Chihuahuan 
desert  to  have  a  higher  total  number  of  bird  species 
(322)  and  riparian-related  species  (273)  than  any  of 
the  other  western  deserts.  The  newly  designated 
San  Pedro  (River)  Riparian  National  Conservation 
Area  is  located  in  this  region.  It  is  one  of  the  most 
significant  wildlife  habitats  in  the  Southwest. 


Chaparral-Mountain  Shrub 

This  is  the  most  widely  scattered  community  and 
probably  the  least  extensive.  Included  in  this  region 
are  the  mountain  mahogany-Gambel's  scrub  oak 
communities  of  Nevada,  Utah,  and  Colorado,  and 
the  Arizona  interior  chaparral  vegetation  communi- 
ties of  central  and  southeast  Arizona  and  southwest 
New  Mexico.  Both  of  these  communities  can  be 
excellent  wildlife  habitats,  but  the  Arizona  chaparral 
is  especially  prone  to  becoming  too  dense  and  lim- 
iting its  availability  to  all  but  the  smaller  species.  The 
mountain  mahogany-scrub  oak  community  is 
extremely  valuable  wildlife  winter  range,  though  its 
elevational  range  generally  has  sufficient  snow 
depth  to  limit  its  usability  to  only  the  larger  species, 
such  as  elk  and  moose,  during  deep  snow  periods. 
Mule  deer  may  use  this  type  year  long  or  during  all 
but  the  worst  of  the  winter.  Because  of  this  use  by 
big  game  species,  this  region  is  also  valuable  to  large 
predators  and  carrion  feeders. 

The  chaparral-mountain  shrub  analysis  region 
has  much  diversity.  Large  mammals,  including  the 
mule  deer,  coyote,  mountain  lion,  bobcat,  and  gray 
fox,  are  widespread  in  this  analysis  region.  White- 
tailed  deer  and  collared  peccary  appear  in  the  south- 
ern parts.  Black-tailed  jackrabbit,  striped  skunk,  and 
spotted  skunk  also  occur.  Ringtail  cat  is  a  predator 
adapted  to  thick  cover  in  this  region  where  it  hunts 
for  several  different  smaller  mammals,  including 
white-footed  mice  and  brush  mice.  The  wood  rat  is 
one  of  the  most  characteristic  animals  of  this  anal- 
ysis region.  Other  small  mammals  include  species 
of  ground  squirrels  and  mice. 

Birds  are  numerous  throughout  the  year  in  the 
brush  types  of  the  region;  more  than  50  resident  spe- 
cies were  identified  in  the  scrub  oak  type  in  Utah. 
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Distinctive  birds  in  the  chaparral-mountain  shrub 
analysis  region  include  the  wrentit  and  rufous-sided 
towhee.  Other  birds  include  the  mountain  quail, 
black-throated  gray  warbler,  scrub  jay,  Bewick's 
wren,  plain  titmouse,  acorn  woodpecker,  and  saw- 
whet  owl. 

Reptiles  that  feed  on  insects,  bird  eggs,  nestlings, 
and  small  mammals  include  the  pinegopher  snake; 
wandering  garter  snake;  and  night  snake,  which  can 
be  quite  common,  especially  in  the  southern  part  of 
the  analysis  region. 

The  chaparral  and  mountain  shrub  regions  are 
generally  montane  communities.  Riparian  areas  are 
characterized  by  small  mountain  streams  that  flow 
through  several  other  regions  in  addition  to  the  chap- 
arral and  mountain  shrub.  As  in  all  habitats,  the  ripar- 
ian areas  are  a  focus  for  wildlife  because  of  the 
added  diversity  and  high  productivity  of  riparian 
communities.  Many  of  these  streams  are  habitat  or 
potential  habitat  for  native  western  trout  and  other 
native  fishes  and  aquatic  organisms. 


Pinyon-Juniper 

Past  management  practices  have  resulted  in  sig- 
nificant changes  in  the  density  of  pinyon  and  juniper 
tree  stands.  The  tree  stand  densities  have  increased, 
often  to  the  detriment  of  more  valuable  vegetation 
species,  lowering  the  quality  of  the  wildlife  habitat. 
This  also  has  resulted  in  reducing  the  amount  of 
high-quality  edge  vegetation  habitat  and  replacing 
it  with  more  monotypic  vegetation.  Current  manage- 
ment is  often  aimed  at  reducing  tree  densities  to 
improve  associated  forage  species  volumes  and  to 
recreate  the  lost  edge  habitat  and  habitat  diversity. 
Dense  stands  of  juniper  may  offer  high-quality  nest- 
ing and  thermal  cover,  but  little  else.  Pinyon  stands 
may  have  similar  values,  but  in  addition  produce 
pinyon  nuts,  which  are  an  excellent  wildlife  food.  As 
in  the  sagebrush  region,  this  vegetation  community 
provides  a  better  wildlife  habitat  when  it  occurs  in 
conjunction  with  other  communities  than  when  it 
occurs  as  an  expansive  habitat.  Also  like  sagebrush, 
the  size  and  shape  of  the  openings  created  by  vege- 
tation treatment  are  critical  to  the  future  values  of 
this  vegetation  type  as  quality  wildlife  habitat. 

Not  many  wildlife  species  are  solely  dependent  on 
the  pinyon-juniper  vegetation  type.  Some  of  the  typ- 
ical wildlife  species  are  the  mule  deer,  elk,  desert  kan- 
garoo rat,  pinyon  mouse,  bobcat,  mountain  lion, 
nesting  red-tailed  hawk,  Swainson's  and  ferrugi- 
nous hawks,  golden  eagles,  wintering  bald  eagles, 
wild  turkey,  ash-throated  flycatcher,  western  wood 
peewee,  scrub  jay,  pinyon  jay,  Clark's  nutcracker, 
and  plain  titmice.  The  reptiles  of  this  analysis  region 
are  similarto  those  in  adjacent  desert  and  forest  com- 
munities and  include  the  striped  whip  snake,  Califor- 
nia king  snake,  horned  lizard,  sagebrush  lizard,  col- 
lared lizard.  Great  Basin  rattlesnake,  and  western 


hooknosed  snake.  The  evergreen  oak-alligator  juni- 
per vegetation  community  in  southeastern  Arizona 
has  several  unique  wildlife  species  associated  with 
it,  including  the  coati,  the  Ringtail  cat,  the  black 
bear,  Coues'  white-tailed  deer,  wild  turkey,  Monte- 
zuma quail,  band-tailed  pigeon,  whiskered  owl, 
white-eared  hummingbird,  Strickland's  wood- 
pecker, gray-breasted  jay,  bridled  titmouse,  black- 
chinned  sparrow,  giant  spotted  whiptail,  Mexican 
garter  snake,  and  twin-spotted  rattlesnake. 

The  riparian  areas  and  upland  relationships  in  the 
pinyon-juniper  analysis  region  are  very  similar  to 
that  of  the  chaparral-mountain  shrub  region.  The 
highest  number  of  wintering  bird  species  and  sec- 
ond highest  wintering  bird  densities  recorded 
occurred  in  a  riparian  area  adjacent  to  a  juniper-oak 
woodland  in  an  Arizona  canyon  (Brinson  etal.  1981). 


Mountain/Plateau  Grasslands 

This  region  contains  many  different  wildlife  hab- 
itats, from  high  mountain  meadows  to  southern  pla- 
teau grasslands.  Also  included  in  this  variety  are  the 
edges  of  these  grassland  communities  with  numer- 
ous forest  and  brushland  types. 

On  the  Columbia  Plateau,  shrubs  were  originally 
of  little  importance.  Cool-season  bunchgrasses  cov- 
ered broad  areas.  Today,  overgrazing  has  greatly 
changed  the  dominance  of  shrubs,  such  as  sage- 
brush, saltbush,  rabbitbrush,  and  bitterbrush  (Shel- 
ford  1963).  Pronghorn  antelope  are  resident  and 
mule  deer  and  elk  are  winter  visitors.  Where  there 
is  a  common  boundary  with  the  sagebrush  analysis 
region,  common  animals  include  the  black-tailed 
jackrabbit,  pygmy  cottontail,  and  various  mice.  At 
low  to  medium  elevations,  various  subspecies  of 
ground  squirrels  are  present,  as  well  as  badgers.  The 
pocket  gopher  is  well  distributed  throughout  the 
region.  Predators  include  the  bobcat,  mountain  lion, 
and  coyote.  Common  birds  include  the  scrub, 
pinyon,  and  Stellar's  jays;  Clark's  nutcrackers;  rock 
and  canyon  wrens;  and  dark-eyed  juncos.  Marsh 
hawks,  American  kestrels,  and  golden  eagles  are 
common  raptors.  Reptiles  include  the  lesser  earless 
and  collared  lizards,  the  western  terrestrial  garter 
snake,  and  the  pine  gopher  snake. 

On  the  Colorado  Plateau,  warm  season  bunch- 
grasses  are  found  with  sagebrush  and  blackbrush. 
Many  of  the  animal  species  found  here  are  also 
found  in  the  other  grasslands  or  desert  shrub 
regions.  Species  include  the  ringtail,  least  chip- 
munk, desert  wood  rat,  Utah  white-tailed  antelope 
squirrel,  and  black-tailed  jackrabbit.  Desert  reptiles 
include  sagebrush,  collared,  tree,  and  side-blotched 
lizards;  pine  gopher  snake;  and  striped  whip  snake. 
Animals  unique  to  the  area  include  the  Utah  white- 
tailed  prairie  dog,  plateau  whiptail.  Painted  Desert 
glossy  snake,  and  Mesa  Verde  night  snake. 
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The  riparian  communities  of  this  analysis  region 
are  diverse,  ranging  from  high  elevation  alder  and 
willow  and  blue  spruce  communities  to  mixed  decid- 
uous and  Cottonwood  gallery  forests  at  lower  eleva- 
tions. Because  of  the  extreme  diversity  that  riparian 
vegetation  adds  to  the  open,  low-growing  vegetation 
of  the  surrounding  grassland,  the  wildlife  habitat 
values  are  very  high.  In  addition  to  the  normal  values 
of  riparian  habitats  (such  as  increased  habitat  edge, 
a  complex  of  foliage  height  diversity,  increased  in- 
sect communities,  higher  humidity,  available  water, 
and  a  totally  different  forage  species  availability 
from  the  surrounding  uplands),  in  this  region  ri- 
parian vegetation  also  provides  the  thermal  cover 
not  available  in  the  grasslands.  The  contrast  in 
values  between  the  riparian  areas  and  the  adjacent 
uplands  is  probably  most  dramatic  in  the  grassland 
analysis  regions  than  any  of  the  others,  making  the 
riparian  zone  especially  valuable  to  wildlife. 


Plains  Grasslands 

The  plains  grasslands,  both  mixed  and  short,  sup- 
port a  unique  group  of  animals.  Many  grassland  ani- 
mals are  burrowers;  others  are  swift  runners.  Most 
of  these  species  have  keen  eyesight  and  are  quite 
gregarious,  forming  either  large  herds  or  enormous 
colonies  (Shelford  1963). 

Huge  herds  of  American  bison  once  migrated  with 
the  seasons  across  the  central  plains.  Now,  the 
pronghorn  antelope  is  probably  the  most  common 
large  mammal,  but  mule  deer  and  white-tailed  deer 
are  often  abundant  where  brush  is  available,  such 
as  along  stream  courses.  Burrowing  rodents  include 
ground  squirrels,  prairie  dogs,  pocket  gophers,  and 
pocket  mice.  Burrowing  predators  include  the 
badger,  kit  fox,  spotted  skunk,  and  the  endangered 
black-footed  ferret.  The  white-tailed  jackrabbit  occu- 
pies the  northern  part  of  the  ecosystem,  and  the 
black-tailed  jackrabbit,  the  area  south  of  Nebraska. 
The  desert  cottontail  is  widespread. 

Birds  in  the  plains  grasslands  include  horned  lark, 
killdeer,  western  meadowlark,  sharp-tailed  grouse, 
and  burrowing  owl.  The  prairie  pothole  region  of  the 
northern  plains  is  nationally  significant  waterfowl 
habitat.  Numerous  species  of  ducks,  geese,  and 
shorebirds  use  these  important  wetland  habitats, 
including  federally  listed  threatened  and  endan- 
gered species,  such  as  bald  eagles,  American  pere- 
grine falcons,  whooping  cranes,  least  terns,  and 
piping  plovers.  Construction  of  stock  ponds  has  cre- 
ated additional  important  duck  habitat  in  the  north- 
ern Great  Plains. 

Reptiles  include  the  western  hognose  snake,  great 
plains  skink,  and  plains  garter  snake.  Amphibians  of 
the  region  include  the  plains  spadefoot,  great  plains 
toad,  and  western  box  turtle. 


In  this  analysis  region  most  of  the  major  water- 
ways, and  their  associated  riparian  areas,  have  a 
west  to  east  orientation .  The  typical  vegetation  of  the 
plains  riparian  areas  are  the  cottonwood  and  the 
cottonwood-willow  communities  in  the  west,  and 
the  mixed  broadleaf  communities  in  the  east.  These 
riparian  corridors  are  travel  routes  for  wildlife  from 
mid-continent  moving  westward  and  for  the  moun- 
tain species  moving  east.  The  white-tailed  deer,  rac- 
coon, opossum,  and  numerous  birds  extend  into  the 
west  along  the  riparian  areas.  Historically,  the 
grizzly  bear  and  bighorn  sheep  extended  eastward 
onto  the  plains  along  the  riparian  corridors  and  their 
associated  breaks  and  canyons.  The  elk  and  mule 
deer  are  still  in  these  areas. 

The  riparian  areas  are  extremely  significant  wild- 
life habitats  in  the  plains  grasslands.  They  support 
unique  wildlife  species,  such  as  the  beaver,  and  are 
of  utmost  importance  to  migrating  birds.  Many 
migrating  bird  species  move  from  riparian  area  to 
riparian  area.  The  prairie  potholes  and  manmade  res- 
ervoirs are  also  significant  on  these  migration 
routes.  These  locations  on  the  northern  plains  are 
also  very  important  for  waterfowl  production.  With 
the  development  of  the  upland  plains  for  agricultural 
purposes,  the  plains  riparian  areas  are  often  the 
most  significant  remaining  natural  cover  habitats  for 
maintaining  many  of  the  native  and  introduced  wild- 
life species  of  the  prairies. 


Coniferous/Deciduous  Forest 

The  type  of  conifer  forest  found  in  a  locality 
depends  on  the  climate  regime,  rainfall,  and  soil 
development  of  the  area.  Important  forest  types  in- 
clude the  ponderosa  pine,  Douglas-fir,  and  fir- 
spruce  forests.  Mule  deer  range  throughout  these 
forests,  preferring  rough  terrain  for  cover  and 
shrubs  for  food.  Elk  also  occur  widely,  grazing  in 
high  mountain  meadows  in  the  summer  and  shrub- 
lands  in  the  winter.  The  mountain  lion  is  the  chief 
predator  on  deer  and  elk.  The  black  bear  is  an  agile 
climber  frequently  found  throughout  the  Rockies. 
Other  animals  found  in  western  forests  include  the 
northern  flying  squirrel,  a  common,  but  rarely  seen 
species;  Abert's  squirrel,  common  in  the  southern 
Rockies  and  closely  associated  with  the  Ponderosa 
pine;  the  red  squirrel,  which  is  found  throughout  the 
Rockies  and  prefers  spruce-fir  forests;  and  the  wide- 
spread golden  mantled  ground  squirrel.  The  porcu- 
pine and  the  beaver  are  the  largest  forest  rodents. 

Resident  birds  in  this  region  include  the  pygmy 
nuthatch,  Stellar's  jay,  sharp-shinned  hawk,  red- 
breasted  nuthatch,  mountain  chickadee,  Cassin's 
finch,  northern  flicker,  dark-eyed  junco,  Swainson's 
thrush,  western  goshawk,  and  red-tailed  hawk.  Birds 
that  are  common  during  the  summer  include  the 
western  bluebird,  yellow-rumped  warbler,  William- 
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son's  sapsucker,  western  flycatcher,  and  western 
tanager.  Three  grouse  species  may  also  occur.  The 
spruce  grouse  inhabits  the  higher  elevation  spruce 
and  fir  forests,  the  blue  grouse  uses  mid  and  lower 
elevation  forests,  and  the  ruffed  grouse  is  most  com- 
mon in  riparian  areas. 

The  region's  common  reptiles  include  the  wander- 
ing garter  snake,  pine  gopher  snake,  and  western 
rattlesnakes.  The  most  common  amphibians  include 
the  Rocky  Mountain  toad  and  the  common  leopard 
frog  of  the  Rocky  Mountain  States  (Dickerson  1969). 

The  deciduous  forest  portion  of  the  analysis 
region  is  primarily  aspen  forest  and  parkland. 
Aspen,  being  one  of  the  most  widespread  plants  in 
the  world,  is  a  very  important  wildlife  habitat.  Aspen 
groves  are  commonly  associated  with  coniferous 
forest  and  mountain  meadows  and  grasslands.  They 
typically  provide  extensive  edge  and  habitat  diver- 
sity. Aspen  stands  also  tend  to  have  much  more 
ground  cover  than  the  coniferous  forests.  Aspen 
leaves  and  new  growth  shoots  are  also  very  palat- 
able to  big  game  animals.  The  combination  of  these 
factors  makes  the  aspen  communities  one  of  the 
most  important  habitats  in  the  conifer  forest  analysis 
region. 

Riparian  areas  in  coniferous  and  deciduous  for- 
ests frequently  provide  more  edges  within  a  small 
area  than  expected.  In  addition,  there  are  many  veg- 
etative strata  exposed  in  a  stairstep  fashion  provid- 
ing diverse  nesting  and  feeding  opportunities  for 
wildlife,  especially  birds  and  bats.  Bird  species  are 
commonly  associated  with  specific,  distinct  layers 
of  vegetation,  so  abundantly  supplied  by  healthy 
riparian  communities.  Bird  species  also  select  be- 
tween coniferous  and  deciduous  vegetative  volumes 
in  distinct  strata,  providing  added  diversity  (Thomas 
1979).  Other  wildlife  also  are  attracted  to  these  ripar- 
ian areas.  In  the  northern  and  central  Rocky  Moun- 
tains, moose  most  commonly  occur  in  riparian  areas 
within  the  coniferous  forest  analysis  region.  In  the 
Blue  Mountains  of  Oregon,  elk  spent  40  percent  of 
their  time  in  riparian  zones  that  only  made  up  7  per- 
cent of  their  habitat  use  area  (Thomas  1979).  Ri- 
parian areas  are  also  commonly  used  as  migration 
corridors  during  seasonal  elevational  migrations. 


Fisheries  Resources 

Fisheries  resources  within  the  EIS  area  have  been 
greatly  affected  by  ecosystems  outside  the  area. 
East  of  the  Rocky  Mountains,  the  Mississippi  River 
provided  a  giant  dispersal  corridor  for  fishes  across 
half  the  continent.  Differing  conditions  in  this  large 
basin  led  to  localized  changes  in  fish  communities, 
leaving  a  mixture  of  widespread  and  species  of  lim- 
ited range  adapted  to  localized  conditions.  To  the 
west,  other  river  systems  flowed  into  the  Pacific 
Ocean.  In  past  geologic  times  these  waters  were 


connected  to  the  Mississippi  River  system  and  fish 
crossed  the  divide.  The  Pacific  Ocean  also  provided 
an  alternative  feeding  ground  and  migratory  route, 
and  a  high  percentage  of  coastal  species  developed 
anadromous  habits.  Other  river  systems,  like  the  Rio 
Grande  and  Colorado,  became  isolated.  I  n  these  sys- 
tems where  stream  habitats  flowed  from  alpine 
cirques  to  arid,  hot  deserts,  a  fauna  low  in  species 
but  diverse  in  adaptations  developed.  Between  the 
major  river  system  are  basins  once  connected  to 
these  river  systems  or  to  the  oceans.  As  the  basins 
dried,  the  fish  species  evolved  to  become  adapted 
to  smaller  and  smaller  habitats,  becoming  increas- 
ingly isolated  from  other  originally  related  species. 
A  high  degree  of  endemism  resulted  (BLM  1990). 

Because  of  these  origins  a  description  of  the  fish- 
eries resources  of  the  EIS  area,  like  the  riparian  hab- 
itats, does  not  logically  coincide  with  the  geographic 
analysis  region  format.  The  fisheries  resources  will 
be  divided  into  three  regions:  Northwest,  Mountain 
States,  and  Desert  Southwest  as  organized  in  the 
Fisheries  Habitat  Management  on  Public  Lands,  A 
Strategy  forthe  Future  (BLM  1 989)  report.  The  North- 
west region  includes  the  states  of  Washington,  east- 
ern Oregon,  and  Idaho.  This  region  includesan  enor- 
mous anadromous  fisheries  resource.  The 
anadromous  fish  habitats  are  the  large  river  systems 
with  direct  ocean  access.  All  streams  in  the  EIS  area 
are  part  of  the  Columbia  River  system  including  the 
Deschutes  and  John  Day  Rivers  in  Oregon,  and  por- 
tions of  the  Salmon,  Snake,  Little  Salmon,  and  Clear- 
water Rivers  in  Idaho.  Important  anadromous  fish 
species  in  the  EIS  portion  of  these  three  states  are 
Chinook  and  sockeye  salmon,  steelhead  trout, 
Pacific  and  river  lampreys,  and  historically  the  white 
sturgeon.  Although  remaining  a  significant  eco- 
nomic resource,  the  salmonid  anadromous  fish  pop- 
ulation has  declined  by  one-third  since  the  1870's. 

Through  recent  efforts  the  population  trends  have 
turned  upward,  though  will  probably  never  reach  his- 
toric levels  again  due  to  the  significant  loss  of  habitat 
from  development  of  hydroelectric  dams  and  other 
man-caused  habitat  degradation  from  agriculture, 
logging,  mining,  road  building,  channelization  and 
other  land  uses.  In  the  past  20  years  the  awareness 
of  anadromous  fisheries  habitat  problems  have 
increased  and  progress  is  being  made  in  improving 
habitats  and  correcting  past  management  practices 
leading  to  the  original  degradation  (BLM  1989).  Res- 
ident fisheries  in  the  Northwest  were  historically 
fishes  of  cold-water  streams  and  mountain  valley 
lakes.  The  most  common  species  were  the  west- 
slope,  Yellowstone,  and  fine-spotted  cutthroat  trout, 
redbanded  rainbow  trout  (Behnke  1979),  and  Dolly 
Varden  trout,  the  mountain  whitefish  and  suckers, 
western  squawfish,  chiselmouth,  speckled  dace  and 
other  minnows,  and  several  species  of  sculpins 
(Eddy  1957).  Man  has  introduced  the  coastal  rain- 
bow, eastern   brook,  golden  trout,  and  German 
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brown  trout  to  these  stream  environments,  and  most 
lakes  and  reservoirs.  Man-made  features  have  also 
changed  the  fisheries  habitats.  Numerous  dams  on 
the  main  and  tributary  rivers  have  resulted  in  many 
reservoirs  and  small  impoundments  that  have  also 
been  stocked  with  fish  in  addition  to  the  natural  pop- 
ulations. Many  of  these  dams  have  also  interfered 
with  the  natural  stream  migrations  and  eliminated 
streams  as  anadromous  fisheries,  at  least  for  some 
species. 

The  white  sturgeon  has  been  trapped  by  many 
dams  that  still  allow  the  salmon  to  migrate.  Lake 
trout  and  kokanee  salmon  have  also  been  added  to 
many  reservoirs  and  lakes.  Also  introduced  are  the 
warm  water  species  like  catfish  and  bullheads,  small 
and  largemouth  bass,  walleye,  northern  pike,  black 
and  white  crappie,  yellow  perch,  and  numerous  sun- 
fish,  as  well  as  several  minnows  introduced  as  forage 
fish  for  the  game  species,  and  of  course  the  carp. 
These  introduced  fish  compete  with  the  native  spe- 
cies in  many  streams  and  lakes.  Most  native  trout 
populations  have  been  severely  limited  in  major 
streams. 

The  Mountain  region  is  composed  of  the  states  of 
Colorado,  Montana,  Wyoming,  and  parts  of  Nevada, 
Idaho,  Utah,  and  New  Mexico.  Habitats  are  very  sim- 
ilar to  the  Northwest  region,  being  primarily  cold 
water  streams  and  mountain  lakes,  but  lacking  the 
anadromoussalmon  fishery.  Native  residentfish  spe- 
cies are  also  very  similar  except  for  some  different 
subspecies  of  the  cutthroat  trout  (westslope,  Yellow- 
stone, Bonneville,  Colorado  River,  greenback,  Rio 
Grande,  and  Yellowfin),  Arctic  grayling,  and  native 
rainbow  trout.  The  species  associated  with  the  non- 
headwater  portions  of  the  major  river  systems  of  the 
Missouri,  Platte,  Arkansas,  and  Rio  Grande  Rivers 
are  much  different  fish,  like  the  paddlefish,  burbot, 
carpsucker,  sicklefin  chub,  stonecat,  sauger,  and 
the  Arkansas  River  darter  (Eddy  1957).  The  situation 
of  introduced  fisheries  is  virtually  the  same  as  the 
Northwest  region. 

The  Desert  Southwest  region  includes  the  states 
of  Arizona,  Nevada,  New  Mexico,  and  Utah.  The  Col- 
orado River  system  is  the  dominant  drainage  system 
for  this  region,  with  the  Rio  Grande  and  Pecos  Rivers 
also  being  important  in  New  Mexico.  As  discussed 
in  the  section  on  riparian  vegetation,  the  historic 
stream  conditions  in  the  Desert  Southwest  region 
have  been  impacted.  Free  flowing  habitats  are  very 
rare  and  even  these  have  been  heavily  impacted  by 
exotic  fish  species.  The  large  rivers  have  become  a 
series  of  impoundments  and  most  of  the  smaller 
streams  are  either  dry  or  have  severely  limited  flows, 
generally  in  deeply  incised  channels.  Also  many  fish 
were  in  isolated  water  sources,  relicts  of  past  geo- 
logic periods  when  they  were  contiguous  with  other 
water  bodies. 

The  Southwestern  fishes  have  been  characterized 
as  a  depauperate  fauna  of  relicts,  monotypic  genera. 


and  much  regional  endemism  (Miller  1961).  Several 
species  of  fish  are  extinct  (Parras  roundnose  min- 
now, Pahranagat  spinedace.  Spring  Valley  sucker, 
Leon  Springs  pupfish,  Monkey  Springs  pupfish. 
Phantom  shiner,  Rio  Grande  bluntnose  shiner. 
Grass  Valley  speckled  dace.  Las  Vegas  dace,  Ray- 
craft  Ranch  poolfish,  Pahrump  Ranch  poolfish.  Ash 
Meadows poolfish,  Utah  Lakesculpin,  and  Independ- 
ence Valley  tui  chub),  and  many  others  are  threat- 
ened or  endangered. 

Native  resident  species  which  are  currently  at  low 
population  levels  are:  Apache  trout;  Lahontan,  Col- 
orado River,  Bonneville,  Gila,  and  Rio  Grande  cut- 
throat trout;  desert  dace,  12  subspecies  of  Nevadan 
tui  chubs,  humpback  chub,  Sonoran  chub,  bonytail 
chub,  Gila  chub.  Chihuahua  chub,  Yaqui  chub,  Pah- 
ranagat roundtail  chub.  Virgin  River  roundtail  chub, 
Moapa  roundtail  chub,  White  River  spinedace,  Vir- 
gin River  spinedace,  Little  Colorado  spinedace.  Big 
Springs  spinedace,  Moapa  dace,  spikedace,  Yaqui 
beautiful  shiner,  Pecos  bluntnose  shiner,  woundfin, 
Colorado  squawfish,  relict  dace.  Big  Smokey 
speckled  dace.  Independence  Valley  speckled  dace, 
Moapa  speckled  dace,  Ash  Meadows  speckled  dace, 
CloverValley  speckled  dace,  Preston  speckled  dace, 
Amargosa  speckled  dace,  Meadow  Valley  speckled 
dace,  Pahranagat  speckled  dace,  loach  minnow. 
White  River  sucker.  Meadow  Valley  desert  sucker, 
Zuni  blue  sucker.  Wall  Canyon  sucker,  cui-ui,  June- 
sucker,  razorback  sucker,  Yaqui  catfish,  Preston 
White  River  springfish.  White  River  springfish, 
Moapa  White  River  springfish,  Moorman  White  River 
springfish.  Railroad  Valley  springfish.  Devil's  Hole 
pupfish,  Ash  Meadows  Amargosa  pupfish.  Warm 
Springs  Amargosa  pupfish,  Pecos  River  pupfish. 
White  Sands  pupfish,  Pahrump  poolfish,  Pecos  gam- 
busia,  and  Gila  topminnow  (Williams,  et  al.  1985). 

The  introduced  fish  species  include  most  of  those 
of  the  other  two  regions  plus  several  more  warm 
water  species,  including:  grass  carp;  fathead  min- 
now; red  shiner;  bigmouth  and  smallmouth  buffalo; 
flathead,  blue,  and  channel  catfish;  mosquitofish; 
spotted,  white,  and  striped  bass;  tilapia;  sailfin  mol- 
lies and  several  other  aquarium  species  escapees. 

The  general  view  of  the  fisheries  resources  in  the 
Northwest  and  Mountain  regions,  except  for  the 
large  river  reservoirs,  is  one  of  apparently  intact  sys- 
tems, while  in  the  Desert  Southwest,  the  view  is  of 
totally  artificial  fisheries. 


Cultural  Resources 

The  BLM  defines  cultural  resources  to  include 
both  properties  and  traditional  lifeway  values  (BLM 
1 988e) .  Properties  consist  of  anything  that  shows  evi- 
dence of  having  been  made,  used,  or  altered  by 
humans.  A  traditional  lifeway  value  is  the  quality  of 
being  useful  in  or  important  to  the  maintenance  of 
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a  specified  social  or  cultural  group's  traditional  sys- 
tems of  religious  belief,  cultural  practices,  identity, 
or  social  interaction.  In  some  cases,  a  traditional  life- 
way  value  may  be  associated  with  a  property  while 
in  others  in  may  be  independent  of  a  property  or 
definable  location. 

Prehistoric  cultural  properties  are  those  left  by  the 
groups  that  have  lived  in  the  Western  United  States 
since  the  first  human  migration  to  the  western  hemi- 
sphere at  least  12,000  years  ago.  The  historic  period 
began  with  the  European  migration  to  the  New 
World  in  1492,  and  the  associated  end  of  traditional 
cultures  caused  by  the  spread  of  Euro/American  cul- 
ture across  the  United  States. 

In  the  western  United  States,  the  spread  of  Euro/ 
American  culture  did  not  begin  until  1539  in  the 
Southwest  and  significant  destruction  of  traditional 
cultures  did  not  begin  until  the  1600  and  1700's.  In 
other  areas,  such  as  the  Pacific  Northwest  and  the 
Great  Basin,  the  historic  era  did  not  begin  until  the 
1800's  and  traditional  cultures  were  not  significantly 
effected  before  the  middle  to  late  1800's. 

Traditional  lifeway  values  may  be  associated  with 
properties  from  either  the  prehistoric  or  historic 
eras.  When  the  value  is  associated  with  the  prehis- 
toric era  it  is  also  associated  with  Native  American 
traditional  values,  traditional  land  uses,  and/or  reli- 
gious beliefs  and  may  be  subject  to  the  requirements 
of  the  American  Indian  Religious  Freedom  Act  (42 
U.S.C.  1996).  Values  associated  with  the  historic  era 
are  not  necessarily  associated  with  Native  Ameri- 
cans, but  can  be  associated  with  other  social  or  cul- 
tural groups. 


Prehistoric  Era 

The  distribution  and  composition  of  vegetation 
communities  changes  through  time  in  response  to 
changes  in  climatic  patterns,  and  this  leads  to 
changes  in  the  distribution  and  nature  of  prehistoric 
cultural  resources.  In  addition,  natural  processes, 
such  as  erosion  and  deposition,  effect  the  evidence 
available  for  understanding  successively  earlier  pre- 
historic cultures.  Thus,  the  discussion  of  prehistoric 
resources  is  divided  into  early,  middle,  and  late  time 
periods.  The  early  period  covers  the  time  from  about 
10,000  B.C.  to  6,000  B.C.,  the  middle  period  from 
6,000  B.C.  to  about  1  A.D.,  and  the  late  period  from 
about  1  A.D.  to  1492. 


Early  Period 

Cultural  resources  from  the  early  prehistoric 
period  are  not  likely  to  be  found  in  high  elevation 
vegetation  regions  (such  as  the  coniferous/ 
deciduous  forest  or  pinyon-juniper  regions),  or  in 
other  regions  where  topography  precludes  signifi- 


cant soil  deposition,  there  is  no  major  water  source, 
or  high  concentrations  of  big  game  could  not  be  sup- 
ported. 

Most  sites  from  this  period  are  interpreted  as  kill 
sites  and  contain  extinct  animal  bones  associated 
with  stone  tools  (lance  points,  blades,  scrapers, 
knives,  and  flake  tools)  used  for  killing  and  butcher- 
ing. Early  period  campsites  also  are  known.  In  addi- 
tion to  stone  tools,  campsites  include  hearths,  bro- 
ken and  charred  food  bones,  stone  tool  chipping 
debris,  and  hammerstones. 


Middle  and  Late  Periods 

Prehistoric  cultural  resources  from  the  middle  and 
late  periods  are  likely  to  be  dense  in  vegetation  anal- 
ysis regions  with  exploitable  resources,  such  as  fish, 
game,  and  edible  plants  and  nuts.  Consequently,  the 
pinyon-juniper,  southwestern  shrubsteppe,  Colum- 
bia Plateau  riparian  areas,  and  plains  grasslands 
analysis  regions  are  expected  to  contain  more 
cultural  resources  than  other  regions  lacking  abun- 
dant resources.   Many  other  significant  cultural 
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resources,  however,  (quarries,  rock  art  sites,  and 
rocksiielters)  are  associated  with  variables  other 
than  vegetation.  The  occurrence  of  cultural  proper- 
ties may  therefore  be  more  accurately  described  for 
the  vegetation  analysis  regions  as  they  occur  within 
the  following  major  physiographic  regions: 

•  Great  Basin— Nevada,  southeastern  Oregon, 
southern  Idaho,  and  northwestern  Utah 

•  Columbia  Plateau— Oregon  and  Washington 
east  of  the  Cascades,  and  central  Idaho 

•  Plains— eastern  Montana,  eastern  and  central 
Wyoming,  northern  and  eastern  Colorado, 
North  and  South  Dakota,  and  Oklahoma 

Southwest— northern  and  central  Arizona,  New 
Mexico,  southern  Utah,  and  southwestern  Col- 
orado 


Great  Basin.  The  sagebrush  and  desert  shrub 
regions  in  the  Great  Basin  are  expected  to  contain 
a  moderate  density  of  middle  to  late  prehistoric  cul- 
tural resources.  Most  would  likely  be  found  near 
water  sources;  however,  some  scattered  winter 
camps  should  be  found  in  sheltered  areas.  The 
pinyon-juniper  region  should  contain  a  high  density 
of  cultural  resources  with  an  emphasis  on  temporary 
camps,  storage  facilities,  and  winter  camps  at  lower 
elevations. 

Middle  period  sites  are  characterized  by  projectile 
points  used  on  spears,  dense  stone  flake  debris  from 
making  the  points,  rough  stone  tools  (such  as  ham- 
merstones),  and  masses  of  fire-cracked  rocks  from 
pit  roasting  and  stone  boiling.  Ground  stone  plant 
milling  tools  (such  as  mortars  and  pestles)  are  com- 
mon, and  perishable  artifacts  (bone  and  wood  tools, 
baskets,  sandals,  cordage,  and  so  on)  are  found. 
Other  sites  are  expected  to  include  lithic  scatters 
(tool  making  or  resource  exploitation),  storage  facil- 
ities (rock  rings  and  caches),  quarry  sites,  temporary 
camps,  plant  processing  sites  with  ground  stone 
tools),  and  hunting  sites  with  dense  concentrations 
of  projectile  points  and  flakes. 

Late  period  artifacts  of  the  Great  Basin  do  not 
differ  much  from  those  of  the  middle  period.  Smaller 
projectile  points  characterize  this  period  as  bows 
and  arrows  replaced  the  spear.  In  the  southern  Great 
Basin,  ceramics  are  found  and  function  as  a  tempo- 
ral marker  for  the  period. 


Columbia  Plateau.  The  sagebrush,  mountain/ 
plateau  grasslands,  and  desert  shrub  regions  in  the 
Columbia  Plateau  were  exploited  for  root  crops, 
grasses  and  shrubs  during  the  middle  to  late  prehis- 
toric periods,  so  the  density  of  cultural  sites  is 
expected  to  be  low.  The  coniferous/deciduous 
forest  region  was  exploited  for  berries  and  hunting; 


therefore,  the  density  of  resources  in  this  region  is 
also  expected  to  be  low.  Within  all  the  analysis  re- 
gions, rivers  and  other  permanent  water  sources 
would  be  expected  to  have  dense  cultural  resources. 

Salmon  bones,  freshwater  mussel  shells,  and 
plant  remains  from  the  middle  period  have  been 
found  in  refuse  sites  along  rivers.  Ground  stone 
plant  milling  tools  are  common,  and  projectile  points 
suggest  the  use  of  the  spear  thrower.  By  the  late 
period  bows  and  arrows  replaced  the  spear,  as  evi- 
denced by  the  smaller  projectile  point  sizes  that  have 
been  found.  Otherwise,  the  cultural  properties  from 
the  middle  and  late  periods  are  not  significantly  dif- 
ferent. 


Plains.  The  plains  grasslands  region  was  exploited 
for  edible  plants  and  big  game  during  the  middle  and 
late  prehistoric  periods.  Hunting  sites,  gathering 
sites,  and  temporary  camps  are  likely  to  be  scattered 
throughout  the  region.  The  mountain/plateau  grass- 
lands region  was  used  for  hunting  and  is  expected 
to  have  only  sparse  cultural  resources.  In  all  regions 
in  the  Plains,  cultural  resources  should  be  more 
dense  around  permanent  sources  of  water. 

Middle  period  artifacts  include  freshwater  mussel 
shells,  which  have  been  found  in  refuse  sites  along 
rivers.  Projectile  points  are  common,  as  are  ground 
stone  milling  tools.  Perishable  artifacts  include 
coiled  and  twined  basketry,  cordage,  and  an  exten- 
sive bone  toolkit  with  awls,  needles,  tubes,  spatulas, 
flakers,  and  wrenches.  Plain  paddle  and  anvil  pottery 
are  characteristic  of  late  period  artifacts. 

Southwest.  The  desert  shrub  and  southwestern 
shrubsteppe  regions  in  the  southwest  contain  dense 
prehistoric  cultural  resources  where  mesquite  and 
associated  exploitable  resources  occur.  In  all  vege- 
tation regions  of  the  Southwest,  river  valleys  and 
other  permanent  water  sources  should  contain 
dense  cultural  resources  associated  with  horticul- 
ture. 

Cultural  properties  of  the  middle  period  from  this 
area  are  similar  to  those  found  in  the  Great  Basin: 
projectile  points,  ground  stone  milling  tools,  and  per- 
ishable artifacts,  such  as  coiled  and  twined  baskets, 
cordage,  sandals,  nets,  reed  flutes,  and  wooden  fire 
drills.  Burnt  and  broken  bones,  and  carbonized  plant 
remains  are  found  in  refuse  sites.  Painted  pottery, 
ceramic  figurines,  rock  art,  and  ritual  artifacts  char- 
acterize the  late  period. 


Historic  Era 

The  early  historic  era  was  similar  to  the  prehistoric 
era  and  did  not  become  distinct  until  significant 
Euro/American  migration  to  the  West  began.  In  the 
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end,  the  traditional  peoples  were  eliminated,  assim- 
ilated, or  isolated  from  the  mainstream  of  the  historic 
era. 

The  placement  of  historic  cultural  resources  is  gov- 
erned by  the  resou  rces  extracted  i  n  response  to  east- 
ern demand  for  raw  materials  and  used  as  exchange 
for  manufactured  goods.  Logging  occurred  primar- 
ily in  the  coniferous/deciduous  analysis  region; 
pinyon-juniper  forests  were  a  principal  source  of 
wood  and  charcoal  for  mines;  and  ranches  and 
farms  providing  crops  and  livestock  spread  across 
valleys  in  the  plains  grasslands,  sagebrush,  south- 
western shrubsteppe,  and  desert  shrub  regions. 
Cities  and  towns  developed  along  lines  of  commu- 
nication, such  as  rivers,  trails,  and  roads. 

Historic  cultural  resources  cannot  be  further  dis- 
cussed by  vegetation  region.  It  is  therefore  difficult 
to  predict  the  nature,  distribution,  and  significance 
of  historic  cultural  resources  at  this  programmatic 
level;  they  will  be  assessed  in  BLM's  local  investiga- 
tions of  site-specific  plans. 


Ethnohistoric  and  Modern  Era.  The  historic  era 
blends  into  contemporary  times  in  ways  that  pre- 
serve elements  of  traditional  and  historic  cultures 
and  lifeways.  For  example.  Native  Americans  have 
continued  traditional  religious  beliefs  and  practices 
and  in  many  cases  have  maintained  treaty  rights  to 
exploit  traditional  plant  gathering  areas  and  hunting 
rights.  Other  groups,  such  as  Mormon  ranchers, 
have  also  maintained  traditional  cultural  beliefs  and 
practices.  These  traditional  lifeway  values  (BLM 
1988e)  can  include  maintaining  access  to  vegetation 
communities,  such  as  pinyon-juniper  woodlands,  to: 
(1)  gather  traditional  foods;  or  (2)  gather  materials 
to  make  culturally  significant  artifacts;  or  (3)  gather 
traditional  plants  for  medicinal  and  religious  uses. 
These  values  can  also  include  maintaining  a  tradi- 
tional landscape  that  embodies  religious  symbolism 
or  is  used  for  religious  practices  and  may  include 
maintaining  a  historic  landscape  that  exemplifies  a 
historic  lifeway  such  as  ranching  or  mining. 

The  distribution  and  nature  of  traditional  lifeway 
sites  will  be  the  same  as  the  historic  or  prehistoric 
period  to  which  the  value  is  attached.  However, 
these  areas  will  differ  from  historic  and  prehistoric 
properties,  in  that,  traditional  lifeway  values  may  be 
associated  with  large  diffuse  areas  rather  that  pin- 
pointed sites. 


Recreation  and  Visual  Resources 


Recreation  Resources 

The  Bureau  of  Land  Management  manages  public 
land  and  water  resources  for  their  wildlife,  scenic. 


archeological,  and  historical  values.  These  values, 
in  turn,  enhance  the  quality  of  wilderness  and  out- 
door recreational  opportunities.  The  Bureau's  recre- 
ation program  contributes  to  the  tourist  economies 
of  the  Western  States  and  helps  satisfy  the  growing 
public  demand  for  outdoor  recreation  by  providing 
opportunities  on  BLM-administered  lands. 

As  with  cultural  resources  on  public  lands,  BLM 
is  also  responsible  for  maintaining  an  up-to-date 
inventory  of  recreation  values,  uses,  and  opportuni- 
ties needed  for  input  into  and  monitoring  of  resource 
management  plans,  recreation  area  management 
plans,  and  other  specific  planning,  management, 
and  reporting  of  recreational  issues  and  concerns. 
Level  I  inventories  are  the  base  level  inventories  con- 
ducted on  all  public  lands  administered  by  BLM. 
Level  II  inventories  are  carried  out  for  Special  Rec- 
reation Management  Areas  (SRMAs)  and  other  sig- 
nificant areas.  The  information  in  Level  II  inventories 
is  more  precise  and  varied  in  scope  than  the  Level 
I  inventories.  Level  III  inventories  are  usually  one- 
time reports,  created  in  response  to  particular  proj- 
ects involving  large  expenditures.  To  be  considered 
recreational ly  important,  a  resource  must  have  high 
value  for  one  or  more  recreation  activities  (BLM  Man- 
ual 8310).  Most  of  the  recreational  activities  on  BLM 
lands  are  resource-dependent  and  include  hunting, 
fishing,  sightseeing,  collecting,  water  sports,  winter 
sports,  off-road  vehicle  use,  and  other  specialized 
activities  that  are  dependent  on  natural  and  cultural 
features  found  on  public  lands  (Table  2-8). 

Intensive  recreation  management  is  focused  on 
352  developed  recreation  areas  and  sites,  constitut- 
ing approximately  5  percent  of  BLM-administered 
lands.  Less  than  1  percent  of  the  total  acreage  con- 
sidered in  this  EIS  consists  of  intensively  managed, 
developed  recreation  areas  and  sites. 

Most  BLM  public  lands  are  managed  as  Extensive 
Recreation  Management  Areas  (ERMAs).  Manage- 
ment action  in  these  areas  consists  primarily  of  pro- 
viding basic  information  and  access.  ERMAs  are 
areas  where  dispersed  recreation  occurs  and  where 
visitors  have  the  freedom  of  recreational  choice  with 
minimal  regulatory  constraint.  Significant  public  rec- 
reation issues  or  management  concerns  are  limited 
in  these  areas,  and  nominal  management,  consistent 
with  the  Bureau's  stewardship  responsibility,  suffi- 
ces. 

Special  Recreation  Management  Areas  are  areas 
where  special  or  intensive  recreation  management 
is  needed.  There  are  two  types:  congressionally  rec- 
ognized and  administratively  recognized.  Examples 
of  congressionally  recognized  areas  are  Wild  and 
Scenic  Rivers,  parts  of  the  national  trail  system, 
national  recreation  areas,  and  wilderness  areas.  Ad- 
ministratively recognized  areas  are  those  where 
issues  or  management  concerns  may  require  special 
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Table  2-8 
Estimated  Recreation  Hours  on  BLM-Administered  Lands  in  the  Study  Area 


I 
or 


Land-based 

Amount  and  1 

ype  of  recreation  use 

[thousands  of  visitor  hours) 

Motorized  Travel 

Off-Road 
Vehicle 

other 

Non-motorized 
Travel 

Site-based 

Water-based 

Snow  and  ice-based 
Winter  Sports 

State 

Camping 

Hunting 

Other 

Fishing 

Boating 

Other 

Total 

Arizona 

1,010 

119 

237 

29,052 

2,356 

1,262 

538 

1,598 

519 

2 

36,693 

Colorado 

929 

2,669 

626 

3,642 

5,974 

621 

1,538 

1,245 

26 

222 

17,492 

Idaho 

1,012 

1,106 

MT 

4,235 

1,781 

1,142 

2,071 

1,338 

495 

961 

14,998 

Montana,  North 
Dakota,  and 
South  Dakota 

1,929 

1,756 

493 

3,234 

2,061 

289 

1,711 

438 

56 

322 

12,289 

Nevada 

2,943 

1,912 

1,361 

5,600 

2,660 

830 

1,871 

234 

155 

99 

17,665 

New  Mexico  and 
Oklahoma 

2,389 

822 

718 

2,979 

2,855 

1,588 

1,176 

772 

51 

2 

13,352 

Oregon^  and 
Washington 

794 

6,500 

1,101 

12,137 

6,063 

2,505 

7,287 

3,637 

948 

537 

41,509 

Utah 

3,151 

6,419 

4,677 

8,450 

3,655 

1,758 

488 

4,998 

105 

182 

33,883 

Wyoming 

345 

1,076 

308 

1,842 

3,090 

1,545 

1,325 

264 

24 

335 

10,154 

TOTAL  HOURS 

14,502 

22,379 

10,378 

71,171 

30,495 

11,540 

18,005 

14,524 

2,379 

2,662 

198,035 

Percent  of  Total 

7.3 

11.3 

5.2 

35.9 

15.4 

5.8 

9.1 

7.3 

1.2 

1.3 

1  Data  are  for  the  State  of  Oregon.  However,  only  eastern  Oregon  is  included  in  the  BLM  program. 
Source;  U.S.  Department  of  the  Interior,  Bureau  of  Land  Management  1990,  Table  33. 
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or  intensive  recreation  management.  Included  in 
this  category  are  those  areas  where  visitor  use  may 
cause  user  conflicts,  visitor  safety  problems,  or 
resource  damage.  These  more  intensively  used 
areas  require  direct  supervision  of  recreational  activ- 
ities and  of  cooperative  commercial  and  Bureau- 
regulated  recreation  operations.  These  high-use 
areas  are  usually  identified  through  the  Bureau's 
land-use  planning  process.  Most  SRMAa  require 
vegetation  treatment  to  maintain  their  appearance 
and  to  protect  visitors  from  hazards  and/or  the 
adverse  effects  of  poisonous  plants. 


VisuaS  Resources 

Visual  resources  consist  of  the  land,  water,  vege- 
tation, animals,  and  other  natural  or  manmade  fea- 
tures visible  on  public  lands.  Highways,  rivers,  and 
trails  of  the  area  pass  through  a  variety  of  character- 
istic landscapes  where  natural  attractions,  such  as 
mountain  vistas,  can  be  seen  and  where  cultural 
modifications  exist.  Vast  acreages  of  grass,  shrub, 
and  mountainous  land  provide  scenic  views.  Partic- 
ular areas  of  the  west  provide  unique  visual  qualities 
and  require  effective  management  to  preserve  and 
protect  them  for  future  generations. 

Individual  areas  of  the  public  lands  possess  a  vari- 
ety of  visual  values  and  consequently  warrant  differ- 
ent levels  of  management.  The  BLM  must  therefore 
systematically  identify  and  evaluate  the  site-specific 
visual  values  and  determine  an  appropriate  level  of 
management.  These  visual  values  are  identified 
through  the  Visual  Resource  Management  (VRM) 
inventory  (BLM  Manual  8410-1)  and  are  considered 
with  other  resource  values  in  the  Resource  Manage- 
ment Planning  (RMP)  process. 

Visual  management  objectives  are  established  in 
RMPs  in  conformance  with  the  land-use  allocations 
made  in  the  plan.  These  area-specific  objectives  pro- 
vide the  standards  for  planning,  designing,  and  eval- 
uating f  utu  re  management  projects.  The  contrast  rat- 
ing  system  (BLM  Manual  8431)  provides  a 
systematic  means  to  evaluate  the  approved  VRM 
objectives.  It  also  provides  a  means  to  identify  mit- 
igating measures  that  can  be  taken  to  minimize 
adverse  visual  impacts.  The  VRM  system,  therefore, 
provides  a  means  to  identify  visual  values;  to  estab- 
lish objectives  through  the  RMP  process  for  manag- 
ing these  values;  and  to  provide  timely  inputs  into 
proposed  potentially  surface-disturbing  projects  to 
ensure  that  these  objectives  are  met. 

The  VRM  system  is  designed  to  separate  the  exist- 
ing landscape  and  a  proposed  project  into  their  fea- 
tures and  elements  and  to  compare  each  part 
against  the  other  to  identify  those  parts  that  are  not 
in  harmony.  These  features  include  the  basic  design 
elements  of  form,  line,  color,  and  texture  to  describe 
the  landscape  and  the  surrounding  environment. 


Modifications  in  a  landscape  that  repeat  the  land- 
scape's basic  elements  are  said  to  be  in  harmony 
with  their  surroundings,  while  those  that  differ 
markedly  may  contrast  and  stand  out  from  the  nat- 
ural landscape  in  unpleasing,  nonharmonious  ways. 
The  information  generated  through  the  VRM  system 
is  to  be  used  as  a  guide  for  field  managers  to  decide 
on  the  amount  of  visual  change  that  is  acceptable 
and  to  minimize  potential  visual  impacts. 

So  that  visual  resources  can  be  considered  when 
planning  management,  some  public  lands  have  been 
assigned  visual  resource  management  (VRM) 
classes  according  to  scenic  quality,  sensitivity  level, 
and  distance  zone  criteria.  VRM  classes  provide 
objectives  designed  to  mitigate  adverse  impacts  of 
land  management  practices  on  scenic  values  (BLM 
Manual  8400-1).  VRM  maps  and  narratives  derived 
from  inventories  and  evaluations  of  visual  resources 
on  public  lands  may  be  examined  in  many  BLM  Dis- 
trict Offices. 


Livestock 

Livestock  use  levels  are  established  by  the  Secre- 
tary of  the  Interiorand  administered  through  the  issu- 
ance of  leases  and  permits.  On-the-g round  manage- 
ment is  commonly  carried  out  through  the 
development  and  implementation  of  allotment  man- 
agement plans  (AMP).  AMPs  are  documents  that  pre- 
scribe the  manner  in  and  the  extent  to  which  live- 
stock grazing  is  conducted  and  managed  to  meet 
multiple-use,  sustained-yield,  economic,  and  other 
needs  and  objectives  as  determined  through  land 
use  plans. 

BLM  lands  in  the  States  within  the  EIS  program 
area  are  used  for  livestock  grazing  by  cattle,  horses, 
sheep,  and  goats.  The  EIS  area  had  approximately 
4.3  million  head  of  livestock  on  BLM  lands  during 
1988  that  grazed  on  about  153  million  acres  of  land, 
consuming  more  than  10.1  million  animal  unit 
months  of  forage  (BLM  1988).  Livestock  grazing  in 
the  EIS  area  has  been  analyzed  in  detail  by  144  site- 
specific  grazing  EISs  and  associated  Land  Use 
Plans. 


Wild  Horses  and  Burros 

Some  of  the  wild  horses  and  the  burros  that  roam 
the  sagebrush  and  desert  shrub  regions  of  the  Amer- 
ican West  may  be  descended  from  the  animals  that 
accompanied  and  escaped  from  the  Spanish  con- 
quistadors and  Jesuit  missionaries  during  their 
explorations  in  the  16th  and  17th  centuries.  How- 
ever, most  wild  horses  and  burros  are  the  progeny 
of  animals  that  escaped  or  were  released  during  the 
settlement  of  the  American  West  during  the  late  19th 
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and  early  20th  centuries.  Horses  were  an  integral 
part  of  early  western  life.  Burros  also  played  an 
important  role,  especially  with  their  ability  to  trans- 
port supplies  for  early  prospectors  and  miners.  Al- 
though these  animals  are  not  native  to  North  Amer- 
ica, they  are  considered  "living  symbols"  of  the 
historic  and  pioneer  spirit  of  the  West. 

Under  protection  of  the  Wild  Free  Roaming  Horse 
and  Burro  Act  of  1971 ,  the  population  has  grown  and 
the  existence  of  these  animals  is  not  threatened.  One 
of  the  major  objectives  of  the  Act  is  to  keep  popu- 
lations at  a  level  that  will  achieve  and  maintain  a  thriv- 
ing natural  ecological  balance  on  the  public  lands. 
Periodic  removal  of  the  animals  is  the  primary 
method  at  present  for  achieving  this  goal. 

Management  of  wild  horses  and  burros  is  con- 
strained by  the  Act,  which  states  that  animals  are  to 
be  managed  at  the  minimum  feasible  level  and  that 
they  may  not  be  relocated  to  areas  where  they  did 
not  occur  when  the  Act  was  passed  in  1971.  At  the 
end  of  FY  1988,  there  were  approximately  38,000 
wild  horses  and  5,000  burros  on  almost  200  herd 
areas  on  BLM-administered  public  lands  in  Arizona, 
California,  Colorado,  Idaho,  Montana,  Nevada,  New 
Mexico,  Oregon,  Utah,  and  Wyoming.  Land-use 
plans  completed  by  the  end  of  FY  1988  called  for  the 
maintenance  of  approximately  27,000  wild  horses 
and  3,700  wild  burros  on  these  herd  areas. 

Under  normal  circumstances,  the  diet  of  wild 
horses  is  composed  almost  exclusively  of  grasses. 
Burros  have  a  more  diverse  diet,  composed  of 
grasses,  herbs,  and  shrubs.  Neither  animal  migrates 
great  distances  during  seasonal  movements  within 
each  herd  area. 


Special  Status  Plant  and  Animal 
Species 

An  estimated  45  of  the  federally  listed  threatened 
and  endangered  species  are  known  to  occur  on  pub- 
lic land  in  the  13  Western  States  (BLM  1988).  Any 
action  that  may  affect  these  species  is  subject  to  for- 
mal consultation  with  the  U.S.  Fish  and  Wildlife  Ser- 
vice under  Section  7  of  the  Endangered  Species  Act. 
Within  the  EIS  area,  at  least  6  million  acres  of  land 
(terrestrial,  wetland,  and  riparian)  and  1,800  miles  of 
streams,  lakes,  or  reservoirs  provide  important  hab- 
itat for  these  species.  The  State  threatened  and  en- 
dangered species  lists  contain  other  species  in  addi- 
tion to  those  on  the  Federal  list,  and  special 
cooperative  habitat  management  activities  are  given 
priority  to  ensure  their  continued  survival.  BLM 
gives  sensitive  species  special  consideration  to 
ensure  that  their  populations  do  not  decline  to  the 
point  where  listing  as  threatened  or  endangered 
becomes  necessary. 


Desert  Larkspur 


The  discussion  below  serves  as  only  an  example 
of  the  possible  special  status  species  that  could 
occur  in  the  analysis  regions.  For  a  complete  list  of 
special  status  animals  and  plants,  see  Appendix  H. 


Sagebrush 

The  sagebrush  analysis  region  is  significant  to  the 
recovery  of  the  grizzly  bear  and  black-footed  ferret. 
Several  special  status  fish  species  are  present  in  the 
sagebrush  region:  Borax  Lake  chub,  cui-ui,  desert 
dace,  White  River  spinedace.  Railroad  Valley  spring- 
fish.  Lost  River  sucker,  Warner  sucker,  and  the  Lah- 
ontan  cutthroat  trout.  Federally  listed  threatened 
arthropods  include  the  Oregon  silverspot  butterfly. 
Special  status  plants  include  the  spineless  hedge- 
hog cactus  and  Welsh's  milkweed. 


Desert  Shrub 

Endangered  or  threatened  species  of  the  hot  des- 
erts include  Sanborn's  long-nosed  bat,  Sonora 
pronghorn  antelope,  Yuma  clapper  rail  and  the  des- 
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erttortoise  (Utah  and  Nevada  only).  Federally  endan- 
gered and  threatened  fish  species  include  the 
woundfin,  bonytail  chub,  and  Gila  topminnow, 
Sonora  chub,  desert  pupfish,  Pahranagat  roundtail 
chub.  Ash  Meadows  speckled  dace,  Pahrump  killif- 
ish.  Ash  Meadows  amaragosa  pupfish.  Devil's  Hole 
pupfish.  Warm  Springs  pupfish,  Big  Spring  spine- 
dace,  Hiko  White  River  springfish  and  White  River 
springfish.  Special  status  plants  found  in  the  desert 
shrub  ecosystem  include  the  Brady  pincushion  cac- 
tus, Mesa  Verde  Cactus,  Jones  cycladenia,  Peebles 
Navajo  cactus,  San  Rafael  cactus.  Ash  Meadows 
blazing  star,  Ash  Meadows  sunray,  and  the  Ash 
Meadows  gumplant.  The  Ash  Meadows  naucorid 
(butterfly)  is  also  found  in  this  region. 


Southwestern  Shrubsteppe 

Endangered  or  threatened  species  found  primar- 
ily in  the  southwestern  shrubsteppe  region  include 
Sanborn's  long-nosed  bat;  jaguarundi;  ocelot; 
northern  aplomado  falcon;  Chihuahua  chub;  Pecos 
gambusia;  loach  minnow;  desert  pupfish;  spikedace; 
Gila  topminnow;  Soccoro  isopod;  and  in  the  Rio 
Yaqui  drainage  of  southeastern  Arizona,  the  Yaqui 
catfish,  Yaqui  chub,  beautiful  shiner,  and  Yaqui 
(Gila)  topminnow.  Special  status  plants  found  in  the 
shrubsteppe  ecosystem  include  the  McKittrick  pen- 
nyroyal, Nellie  cory  cactus  and  the  bunched  cory 
cactus,  and  Sneed's  pincushion  cactus. 


Chaparral-Mountain  Shrub 

No  endangered  or  threatened  animal  species 
appear  to  be  limited  to  the  chaparral-mountain 
shrub  communities.  Some  special  status  plants 
occur  in  this  analysis  region,  including  the  Arizona 
agave,  Arizona  cliffrose,  and  the  Arizona  hedgehog 
cactus. 


Pinyon-Junlper 

None  ofthe  endangered  or  threatened  animal  spe- 
cies are  especially  dependent  on  the  pinyon-juniper 
habitat;  however,  the  Kuenzler  hedgehog  cactus, 
Knowlton  cactus,  Todsen's  pennyroyal,  and  Zuni 
fleabane  are  found  primarily  in  this  analysis  region. 


Mountain/Plateau  Grasslands 

Endangered  orthreatened  wildlife  in  the  mountain/ 
plateau  grasslands  include  the  black-footed  ferret, 
Utah  prairie  dog,  bald  eagle,  whooping  crane,  and 
American  peregrine  falcon.  Federally  threatened  or 
endangered  aquatic  species  include  the  Colorado 
River  Squawfish,  humpback  chub,  bonytail  chub, 
woundfish,  and  Gila  top  minnow. 


Plains  Grasslands 

The  black-footed  ferret,  Wyoming  toad,  and  the 
Higgin's  Eye  pearly  mussel  are  federally  listed 
endangered  species  in  the  plains  grasslands.  Bald 
eagles,  American  peregrine  falcons,  whooping 
cranes,  least  terns,  and  piping  plovers  also  are  found 
in  this  region. 


Coniferous/Deciduous  Forest 

The  Arizona  and  Gila  trouts  inhabit  small  areas  of 
the  coniferous/deciduous  forest  region.  Special  sta- 
tus mammals  include  the  grizzly  bear,  gray  wolf,  and 
the  woodland  caribou. 


Wilderness  and  Special  Areas 

BLM  administers  more  than  416,000  acres  of  fed- 
erally designated  wilderness  lands  in  Arizona,  Utah, 
Idaho,  Montana,  New  Mexico,  Oregon,  and  Washing- 
ton. As  of  September  30, 1 987,  the  EIS  program  area 
had  635  wilderness  study  areas  (WSAs)  covering 
about  17.5  million  acres  (BLM  1988).  The  EIS  area 
also  has  many  sites  designated  as  Areas  of  Critical 
Environmental  Concern  (ACEC),  Research  Natural 
Areas,  Outstanding  Natural  Areas,  National  Natural 
Landmarks,  and  congressionally  designated 
National  Conservation  areas. 

BLM  uses  the  Area  of  Critical  Environmental  Con- 
cern designation  to  highlight  public  land  areas 
where  special  management  attention  is  necessary  to 
protect  and  prevent  irreparable  damage  to  important 
historic,  cultural,  and  scenic  values;  fish  or  wildlife 
resources;  or  other  natural  systems  or  processes. 
The  ACEC  designation  may  also  be  used  to  protect 
human  life  and  safety  from  natural  hazards.  BLM 
identifies,  evaluates,  and  designates  ACECs 
through  its  resource  management  planning  process. 
Allowable  management  practices  and  uses,  mitiga- 
tion, and  use  limitations,  if  any,  are  described  in  the 
planning  document.  Under  current  guidelines, 
ACEC  procedures  also  are  used  to  designate 
Research  Natural  Areas,  Outstanding  Natural  Areas, 
and  other  natural  areas  requiring  special  manage- 
ment attention. 

The  Bureau  also  cooperates  with  the  National 
Park  Service  in  implementing  the  National  Natural 
Landmark  Program  as  it  applies  to  BLM- 
administered  lands.  Through  the  National  Natural 
Landmark  Program,  the  Park  Service  designates  sig- 
nificant examples  ofthe  Nation's  ecological  and  geo- 
logical heritage. 

As  of  the  end  of  fiscal  year  1987,  BLM  had  desig- 
nated 163  ACECs  encompassing  more  than  1.5  mil- 
lion acres  in  the  13  Western  States.  There  were  also 
127  Research  and  Outstanding  Natural  Areas  and  35 
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National  Natural  Landmarks  on  more  than  1  million 
acres  (BLM  1988). 


Human  Health  and  Safety 

Background  Health  Risks  in  the  Program 
States 

This  section  discusses  background  human  health 
risks  of  injuries,  cancer,  and  other  diseases  for  peo- 
ple living  in  the  States  that  are  included  in  the  BLM 
Vegetation  Treatment  program.  As  is  true  for  the 
United  States  as  a  whole,  people  in  these  States  are 
exposed  to  risk  from  automobile  accidents  and 
many  other  injuries;  contaminants  in  the  air,  water, 
and  soil;  chemicals  in  the  diet;  and  various  diseases. 
Occupational  risks  may  be  different  from  those  that 
face  the  general  public,  depending  on  the  work  envi- 
ronment. Some  of  these  risks  can  be  quantified, 
while  lack  of  data  allows  only  a  qualitative  descrip- 
tion of  others.  For  some  risks,  information  is  avail- 
able for  the  United  States  as  a  whole,  but  not  spe- 


cifically for  the  program  States.  In  such  cases,  it  is 
assumed  that  the  United  States  data  apply  to  condi- 
tions in  the  program  States. 

Sources  of  information  for  this  section  include 
detailed  discussions  by  the  Centers  for  Disease  Con- 
trol (CDC)  of  the  10  leading  work-related  diseases 
and  injuries,  as  determined  by  the  National  Institute 
for  Occupational  Safety  and  Health  (NIOSH) 
(USDHHS  1987),  summaries  of  vital  statistics  for  the 
BLM  program  States  (U.S.  Census  Bureau  1987),  the 
National  Research  Council's  Regulating  Pesticides 
in  Food— The  Delaney  Paradox  (NRC  1987)  and 
Injury  in  America  (NRC  1985),  and  Calabrese  and 
Dorsey's  Healthy  Living  in  an  Unhealthy  World  (Cal- 
abrese and  Dorsey  1984).  Except  for  certain  infec- 
tious, notifiable  diseases,  little  statistical  information 
is  available  on  nonfatal  conditions,  including 
cancer,  that  either  are  cured  or  are  not  the  primary 
cause  of  mortality. 


Risk  of  Diseases 


Disease  Incidence 

According  to  the  Centers  for  Disease  Control 
(USDHHS  1987),  clear  causal  links  have  been  estab- 
lished between  certain  occupations  and  specific  ill- 
nesses. For  example,  asbestosis  among  insulation 
and  shipyard  workers  has  been  linked  to  their  expo- 
sure to  asbestos,  and  pneumoconiosis  among  coal 
miners  has  been  linked  to  the  inhalation  of  coal  dust. 
Occupational  exposures  to  some  metals,  dusts,  and 
trace  elements,  as  well  as  carbon  monoxide,  carbon 
disulfide,  halogenated  hydrocarbons,  nitroglycerin, 
and  nitrates,  can  result  in  an  increased  incidence  of 
cardiovascular  disease.  Occupational  exposure  to 
lead  and  ionizing  radiation  may  lead  to  reduced  male 
fertility.  Female  laboratory  and  chemical  workers 
show  a  higher  rate  of  miscarriage  than  the  general 
population.  Neurotoxic  disorders  can  arise  from 
exposure  to  a  wide  range  of  chemicals,  including 
some  pesticides.  Dermatologic  conditions,  such  as 
contact  dermatitis,  infection,  trauma,  cancer,  vit- 
iligo, urticaria,  and  chloracne,  have  a  high  occur- 
rence in  the  agricultural,  forestry,  and  fishing  indus- 
tries, with  2,233  reported  cases  in  1984  and  an 
incidence  rate  of  28.5  per  10,000  workers. 


Disease  Mortality 

The  mortality  rates  for  the  BLM  program  States 
are  listed  in  Table  2-9,  with  some  of  the  leading 
causes  of  death.  Cerebrovascular  and  cardiovascu- 
lar diseases  are  the  leading  causes  of  death  in  all 
States. 


Yellow  Toadflax 
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Table  2-9 

Mortality  per  100,000  Population  and  Causes  of  Death 
in  BLM  Program  States  in  the  Study  Area 


Cause  of  Death 

Diseases 

Cerebrovascular  and 

Chronic 

Cardiovascular 

Respiratory 

State 

All 

Disease 

Disease 

Cancer 

Accidents 

Arizona 

771.5 

295.5 

41.4 

173.8 

47.8 

Colorado 

625.7 

238.5 

34.9 

124.4 

40.1 

Idaho 

708.7 

301.8 

35.4 

141.2 

48.4 

Montana 

815.0 

330.6 

41.7 

174.9 

50.7 

Nevada 

772.3 

306.7 

39.4 

180.4 

43.9 

New  Mexico 

672.8 

233.3 

32.9 

131.7 

56.9 

North  Dakota 

821.6 

381.7 

26.6 

177.5 

33.1 

Oklahoma 

900.8 

415.2 

32.5 

185.5 

46.4 

Oregoni 

889.7 

383.1 

40.5 

200.6 

45.9 

South  Dakota 

932.6 

438.5 

33.2 

192.5 

46.3 

Utah 

550.1 

226.7 

21.2 

92.6 

38.6 

Washington 

782.8 

328.0 

35.8 

180.0 

37.9 

Wyoming 

642.9 

247.0 

31.4 

116.3 

52.0 

^  Data  are  for  the  State  of  Oregon.  However,  only  eastern  Oregon  is  Included  In  the 
BLM  program. 

Note:  Data  are  for  1985. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  1987. 


Risk  From  Injuries 


Injury  Incidence 

Seventy  million  Americans  incur  nonfatal  injuries 
every  year.  Among  those  less  than  45  years  old,  inju- 
ries are  the  leading  cause  of  hospitalization  (NRC 
1985). 

NIOSH  estimates  that  in  the  United  States  about 
10  million  traumatic  work-related  injuries  occur 
annually  (USDHHS  1987).  Several  chronic  injuries 
aredirectly  linked  to  the  type  of  work  done.  Forexam- 
ple,  vibration  syndrome  affects  up  to  90  percent  of 
workers  using  chippers,  grinders,  chain  saws,  jack- 
hammers,  or  other  handheld  power  tools,  causing 
blanching  and  reduced  sensitivity  in  the  fingers 
(USDHHS  1987).  Noise-induced  hearing  loss  affects 
17  percent  of  U.S.  production  workers  who  are 
exposed  to  noise  levels  of  80  decibels  or  more  on 
a  daily  basis  (USDHHS  1987). 


injury  Mortality 

Approximately  140,000  Americans  die  from  inju- 
ries annually.  Of  the  94,072  deaths  from  uninten- 
tional injury  in  1982,  47.5  percent  were  caused  by 


motor  vehicle  accidents;  12.8  percent,  falls  and 
jumps;  6.8  percent,  drowning;  3.7  percent,  poison- 
ing; and  the  other  29.2  percent,  a  wide  variety  of 
causes  (NRC  1985).  Injuries  are  the  primary  cause 
of  death  among  young  adults  and  children.  From  the 
ages  of  15  to  24,  injuries  cause  almost  80  percent 
of  the  fatalities  (NRC  1985).  Injuries  cause  about 
10,000  occupational  fatalities  per  year.  Some  of  the 
causes  include  highway  motor  vehicle  accidents 
(34.1  percent  in  1980  to  1981),  falls  (12.5  percent), 
industrial  vehicle  or  equipment  accidents  (1 1 .4  per- 
cent), and  fires  (3.4  percent).  Workers  in  the  mining 
and  quarrying  industry  had  the  highest  rate  of  trau- 
matic deaths,  at  55  per  100,000  workers.  Agriculture 
had  a  rate  of  52  deaths  per  100,000  workers,  while 
trade  had  only  5  deaths  per  100,000  workers 
(USDHHS  1987). 


Risk  of  Cancer 


Cancer  Incidence 

Nationwide,  the  chance  of  developing  some  form 
of  cancer  during  one's  lifetime  is  about  1  in  4  (Cal- 
abrese  and  Dorsey  1984,  NRC  1987).  The  causes  of 
cancer  development  are  many,  including  occupa- 
tional exposure  to  carcinogens,  environmental  con- 
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taminants,  and  substances  in  food.  In  the  United 
States,  one-third  of  all  cancers  have  been  attributed 
to  tobacco  smoking  (Chu  and  Kamely  1 988).  It  is  esti- 
mated that  work-related  cancers  account  for  any- 
where from  4  to  20  percent  of  all  malignancies 
(USDHHS  1987);  however,  it  is  difficult  to  quantify 
the  information  because  of  factors  such  as  long  inter- 
vals of  time  between  exposure  and  diagnosis,  per- 
sonal behavior  patterns,  job  changes,  exposure  to 
other  carcinogens,  and  difficulties  in  documenta- 
tion. 


Cancer  Mortality 

Based  on  the  data  in  Table  2-9,  cancer  accounted 
for  9  to  20  percent  of  1985  fatalities  in  the  BLM  pro- 
gram States.  These  figures  are  reflective  of  the 
national  cancer  mortality  figures  in  which  cancer 
accounted  for  19  percent  of  1985  deaths  in  the 
United  States  (USDC  1988). 


Social  and  Economic  Resources 


Social  Resources 

The  EIS  program  area  is  more  sparsely  populated 
than  the  rest  of  the  United  States,  and  a  greater  pro- 
portion of  the  residents  live  in  rural  areas.  These 
Western  States  have  an  average  of  22  people  per 
square  mile,  compared  to  the  national  average  of  68 
per  square  mile  (Table  2-10).  Four  of  the  program 
States— Montana,  North  and  South  Dakota,  and 
Wyoming— are  among  the  least  densely  populated 
in  the  western  area,  with  between  5  and  10  people 
per  square  mile.  Washington  and  Oklahoma  have 
the  highest  population  density,  with  67  and  48  inhab- 
itants per  square  mile,  respectively.  The  rural  popu- 
lation is  32  percent,  significantly  greater  than  the 
national  average  of  26  percent  (USDC  1984).  Approx- 
imately 5  percent  of  the  region's  inhabitants  are  rural 
farm  residents. 


Table  2-10 

Population  Distribution  and  Density  of  the 
States  in  the  Study  Area 


Population  (1986) 

Total 
(thousands)      Rank 

Distribution  (1980) 
(Percent) 

Density  (1986) 

state 

Urban      Rural 
Total       Total 

Farm 

Per  Square 
Mile  Land  Area 

Arizona 

3,319 

2 

83.8         16.2 

0.5 

29.2 

Colorado 

3,267 

4 

80.6         19.4 

2.0 

31.5 

Idaho 

1,002 

8 

54.0         46.0 

7.3 

12.2 

Montana 

819 

10 

52.9         47.1 

7.4 

5.6 

Nevada 

963 

9 

85.3         14.7 

0.7 

8.8 

New  Mexico 

1,479 

7 

72.1          27.9 

1.5 

12.2 

North  Dakota 

679 

12 

48.8         51.2 

15.9 

9.8 

Oklahoma 

3,305 

3 

67.3         32.7 

4.3 

48.1 

Oregon 

2,698 

5 

67.9         32.1 

3.0 

28.0 

South  Dakota 

708 

11 

46.4         53.6 

16.3 

9.3 

Utah 

1,665 

6 

84.4         15.6 

1.3 

20.3 

Washington 

4,462 

1 

73.5         26.5 

2.0 

67.1 

Wyoming 

507 

13 

62.7         37.3 

4.1 

5.2 

Average: 
Western  States 
United  States 

67.7         32.3 
73.7         26.3 

5.1 
2.5 

22.1 
68.1 

Sources:  U.S.  Department  of  Commerce,  Bureau  of  the  Census  1987,  Table  21;  and  U.S. 
Department  of  Commerce,  Bureau  of  the  Census  1984,  Table  2. 
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Economic  Resources 

In  1980,  agriculture,  forestry,  fisheries,  and  mining 
industries  accounted  for  nearly  10  percent  of  all 
employment  in  the  13  Western  States  (Table  2-11). 
In  Wyoming  more  than  20  percent  of  the  workers 
depend  on  these  industries  for  jobs,  while  in  Nevada 
only  3  percent  are  employed  in  these  resource- 
based  industries. 

Domestic  livestock  operations  based  on  public 
lands  play  a  vital  role  in  the  economic  prosperity  of 
many  communities  in  the  Western  States.  Many  res- 
idents earn  their  livelihoods  in  livestock  production 
and  meat  processing  industries  or  are  employed  in 
industries  using  byproducts  to  make  leather,  pet 
food,  textiles,  and  other  commodities.  Others  are 
employed  by  businesses  that  supply  goods  and  ser- 
vices to  these  industries  and  by  railroads  and  truck- 
ing firms  that  move  products  to  markets  across  the 
country. 


Sagebrush 

More  than  90  percent  of  all  land  in  the  sagebrush 
region  israngeland  (USDA 1981).  A  large  part  of  the 
land  not  federally  owned  is  private  farms  and 
ranches.  Irrigation  is  practiced  where  water  is  avail- 
able and  soils  are  suitable.  The  Snake  River  and  its 
tributaries  irrigate  more  than  25  percent  of  this 
region,  supporting  some  of  the  most  productive  agri- 
cultural lands  in  the  Western  United  States.  Small 
acreages  are  used  to  grow  feed  crops  and  some 
wheat.  Peas,  beans,  and  sugarbeets  also  are  grown. 

Livestock  production  is  the  primary  agricultural 
activity  on  the  vast  BLM  lands  in  this  region.  In  the 
Snake  River  Plain,  opportunities  existto  increase  for- 
age production  with  improved  management  and  con- 
ditions. Open  forests  on  high  mountain  slopes  also 
provide  important  habitats  for  wildlife  and  livestock 
grazing. 


Desert  Shrub 

Approximately  75  percent  of  the  desert  shrub  anal- 
ysis region  is  owned  by  Federal  and  local  govern- 
ments. The  remainder  is  in  private  ownership  and 
consistsmostlyoffarmsand  ranches.  Livestockgraz- 
ing  is  an  important  component  of  this  analysis 
region.  Citrus  fruit,  dates,  grapes,  sugarbeets,  many 
kinds  of  vegetables,  small  grains,  hay,  and  pasture 
grasses  are  grown. 


Southwestern  Shrubsteppe 

Use  of  land  area  in  the  southwestern  shrubsteppe 
region  is  dependent  upon  the  local  development  of 
ground-water  resources.  In  those  areas  with  water- 
well  development,  irrigation  farming  is  practiced. 
Much  of  the  area  is  used  as  rangeland  for  grazing 
livestock. 


Chaparral-Mountain  Shrub 

The  interior  and  southwestern  portions  of  the 
chaparral-mountain  shrub  region  are  largely  used 
for  livestock  grazing.  Lands  in  these  places  that  are 
suitable  for  crops  are  most  often  used  for  producing 
forage  crops. 


Pinyon-Juniper 

The  pinyon-juniper  ecosystem  is  used  for  grazing 
and  wood  products,  such  as  Christmas  trees,  fence 
posts,  and  cord  wood. 


Hoary  Cress 
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Table  2-11 
Empioyment  by  Industry  in  the  States  in  the  Study  Area 


state 


Agriculture,  Business, 

Forestry,  Transportation                                            Finance,                Repair  and 

FIslieries,  and                     Retail  and               Insurance,                Personal              Professional                Public 

and  Mining            Construction  Manufacturing      Communications    Wholesale  Trade     and  Real  Estate            Services                  Services             Administration 

Number    Percent  Number    Percent  Number    Percent  Number    Percent  Number    Percent  Number    Percent  Number    Percent  Number    Percent  Number    Percent     TOTAL 


Arizona 

59,396 

5.3 

90,381 

8.1 

161,302 

14.5 

73,779 

6.6 

246,094 

22.1 

77,266 

6.9 

108,227 

9.7 

223,845 

20.1 

72,980 

6.6  1,1  13,270 

Colorado 

78,817 

5.8 

107,063 

7.9 

192,305 

14.1 

108,668 

8.0 

298,526 

21.9 

96.725 

7.1 

127,966 

9.4 

274,880 

20.2 

77,067 

5.7 

1,362,017 

Idaho 

43,959 

11.5 

26,718 

7.0 

53,455 

13.9 

28,789 

7.5 

84,795 

22.1 

20.755 

5.4 

33,901 

8.8 

68,544 

17.9 

22.736 

5.9 

383,652 

Montana 

43,360 

13.2 

23,035 

7.0 

24,286 

7.4 

29,417 

9.0 

73.862 

22.5 

16.162 

4.9 

25.161 

7.7 

71.057 

21.6 

21,976 

6.7 

328.316 

Nevada 

12,033 

3.0 

31.428 

7.9 

23,353 

5.9 

30,265 

7.6 

75.379 

18.9 

23.884 

6.0 

121,430 

30.5 

55.103 

13.8 

25,691 

6.4 

398.566 

New  Mexico 

47,514 

9.3 

42,769 

8.4 

37.737 

7.4 

37,362 

7.4 

105,553 

20.8 

26,445 

5.2 

58,336 

11.5 

109.492 

21.5 

43.030 

8.5 

508.238 

North  Dal<o1a 

47,516 

17.4 

18,999 

7.0 

15,877 

5.8 

20,935 

7.7 

63,801 

23.4 

12,493 

4.6 

17,741 

6.6 

61,280 

22.5 

13,978 

5.1 

272,620 

> 

OI<lahonia 

114,171 

8.9 

92,856 

7.2 

214,779 

16.7 

98,043 

7.5 

269,426 

20.9 

68.873 

5,3 

99,492 

7.7 

253.144 

19.7 

79,073 

6.1 

1,287,857 

Oregon 

55,001 

4.8 

73,250 

6.4 

222,017 

19.5 

81,621 

7.2 

256,497 

22.5 

71.228 

6.3 

86,975 

7.6 

234.834 

20.6 

57,002 

5.0 

1,138.425 

m 

South  Dal^ota 

51,018 

17.2 

17,464 

5.9 

28,555 

9.6 

18,005 

6.1 

65.256 

22.0 

13.856 

4.7 

20,415 

6.9 

65.061 

21.9 

17,049 

5.7 

296.679 

O 

H 
m 

Utah 

32,414 

5.5 

41,797 

7.1 

92,557 

15.8 

43,979 

7.5 

123.835 

21.1 

34.316 

5.9 

45,792 

7.8 

120.804 

20.6 

50,427 

8.6 

585,921 

Washington 

72,723 

4.1 

122,396 

6.8 

349,977 

19.5 

139,132 

7.8 

394,733 

22.0 

111,485 

6.2 

152,137 

8.5 

363,768 

20.3 

88,003 

4.9 

1.794,3.54 

O 

CO 

Wyoming 

43,857 

20.2 

22,282 

10.3 

11,821 

5.4 

19,946 

9.2 

41,867 

19.3 

8,794 

4.0 

16,859 

7.8 

39.546 

18.2 

12,402 

5.7 

217.374 

m 

TOTAL 

701,779 

710,438 

1,428,021 

727,941 

2,099,624 

582,282 

914,432 

1,941,356 

581,414 

9,687,289 

z 
< 

30 

Average 

53,983 

9.7 

54,649 

7.5 

109,848 

12.0 

55,995 

7.6 

161,510 

21.5 

44,791 

5.6 

70,341 

10.0 

149,335 

19.9 

44,724 

6.2 

Source:  State  Demographics,  Dow  J 

ones-l 

'Win  1983. 

O 

Z 
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m 

z 

AFFECTED  ENVIRONMENT 


Plains  Grasslands 

The  plains  grasslands  region  is  considerably  more 
arid  than  the  tallgrass  region  to  the  east.  Progressing 
west  and  south  within  this  region,  livestock  grazing 
on  native  as  well  as  improved  rangeland  becomes 
increasingly  important.  To  the  east  and  where  suffi- 
cient moisture  exists  for  agriculture,  the  principal 
crops  are  wheat,  grain  sorghum,  sugarbeets,  soy- 
beans, corn,  and  other  feed  grains.  Cotton  is  also 
grown  in  irrigated  areas  in  the  southern  part  of  the 
region. 


Mountain/Plateau  Grasslands 

Most  of  the  mountain/plateau  grassland  region  is 
used  for  grazing  sheep  and  cattle;  much  of  the  graz- 
ing land  is  federally  owned.  Irrigated  croplands  are 
found  along  the  valleys  of  major  streams.  Alfalfa, 


grain,  corn,  and  hay  for  livestock  feed  are  the  main 
crops;  but  fruits,  vegetables,  and  other  cash  crops 
are  also  grown.  Land-use  problems  resulting  from 
declining  water  tables  and  short  supply  of  irrigation 
water  are  common.  Overgrazing  contributes  to  the 
invasion  of  brushy  vegetative  species  and  gully  ero- 
sion. 


Coniferous/Deciduous  Forest 

A  large  percentage  of  the  coniferous/deciduous 
forest  region  is  federally  owned;  the  remainder  is 
farms,  ranches,  and  other  privately  owned  land. 
Lumber  is  a  principal  industry,  and  large  tracts  of 
land  in  the  Rockies  are  controlled  by  commercial 
timber  companies.  Forests  and  woodland  areas  pro- 
vide important  wildlife  habitats  and  grazing  for  live- 
stock. Mining  occurs  in  Idaho,  western  Montana, 
and  the  Cascade  Mountains.  Cropland  accounts  for 
only  a  small  part  of  the  acreage  in  this  region. 
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CHAPTER  3 


ENVIRONMENTAL  CONSEQUENCES 


INTRODUCTION 

This  chapter  discusses  the  impacts  of  the  Bureau 
of  Land  Management's  proposed  vegetation  treat- 
ment program,  described  in  Chapter  1,  on  the  nat- 
ural and  human  environment  detailed  in  Chapter  2 
vegetation,  climate  and  air  quality,  geology  and 
topography,  soils,  aquatic  resources,  fish  and  wild- 
life, cultural  resources,  recreation  and  visual 
resources,  livestock,  wild  horses  and  burros,  special 
status  species,  wilderness  and  special  areas,  human 
health  and  safety,  and  social  and  economic 
resources.  It  must  be  stressed  that,  because  this  is 
a  programmatic  EIS  covering  a  wide  variety  of  treat- 
ment methods  over  a  broad  land  area,  the  analysis 
addresses  impacts  at  a  fairly  general  level.  (Site- 
specific  impacts  will  be  addressed  in  Environmental 
Assessments  tiered  to  this  document.) 

The  first  section  of  this  chapter  describes  the 
potential  impacts  each  vegetation  treatment  method 
would  have  on  those  environmental  components. 

The  basic  outline  of  the  chapter  is  as  follows: 

Section  1:  Impacts  of  the  Vegetation  Treatment 
Methods 

Impacts  on  a  Resource  Element  (e.g.,  soils) 
Impacts  of  Manual  Methods 
impacts  in  the  Sagebrush  Region 
Impacts  in  the  Desert  Shrub  Region 
Impacts  in  the  Coniferous/Deciduous  Forest 
Region 


Impacts  of  Mechanical  Methods 
Impacts  in  the  Sagebrush  Region 


Impacts  of  Biological  Methods 

Impacts  of  Prescribed  Burning 

Impacts  of  Chemical  Methods 

Impacts  on  the  Next  Resource  Element  (e.g., 
vegetation) 

Impacts  of  Manual  Methods 


Impacts  are  discussed  for  each  treatment  method 
under  each  component  (soils,  vegetation,  etc.).  Im- 
pacts for  each  method  are  discussed  within  each 
vegetation  analysis  region  for  those  environmental 
components  for  which  the  impacts  are  likely  to  vary 


from  analysis  region  to  analysis  region.  The  impacts 
d  iscussion  is  not  broken  down  to  the  vegetation  anal- 
ysis region  level  for  those  components  not  likely  to 
vary  significantly  at  that  level.  The  treatment  meth- 
ods may  have  short-term  impacts,  occurring  only 
briefly  immediately  after  an  area  is  treated;  long- 
term  impacts,  lastingformonthsoryearsafteratreat- 
ment;  and  cumulative  impacts,  operating  in  conjunc- 
tion with  the  impacts  of  other  nearby  treatments  or 
overti  me  if  agiven  locality  receivesa  number  of  treat- 
ments. 

The  second  section  of  the  chapter  discusses  the 
effects  of  the  treatment  program  alternatives,  com- 
paring the  probable  effects  of  using  a  combination 
of  treatment  methods  in  implementing  the  proposed 
action  with  the  likely  effects  of  the  four  alternative 
programs,  including  "no  action." 

Section  2:  Impacts  of  the  Treatment  Program  Alter- 
natives 

Impacts  on  a  Resource  Element  (e.g.,  soils) 
Impacts  of  the  Proposed  Program  (Alt.  1) 
Impacts  in  the  Sagebrush  Region 
Impacts  in  the  Desert  Shrub  Region 
Impacts  in  the  Coniferous/Deciduous  Forest 
Region 


Impacts  of  No  Aerial  Application  of  Herbicides 
(Alt.  2) 
Impacts  in  the  Sagebrush  Region 


Impacts  of  No  Use  of  Herbicides  (Alt.  3) 

Impacts  of  No  Use  of  Prescribed  Burning 
(Alt.  4) 

Impacts  of  "No  Action"  (Alt.  5) 

Impacts  on  the  Next  Resource  Element  (e.g., 
vegetation) 
Impacts  of  the  Proposed  Program  (Alt.  1) 

This  EIS  addresses  what  may  be  termed  cumula- 
tive impacts  from  two  perspectives.  First,  because 
treatments  are  done  on  individual  sites,  the  EIS  ad- 
dresses the  potential  adverse  effects  and  benefits  of 
the  treatments  done  on  the  numerous  program  sites 
across  the  EIS  area  and  the  effects  over  time  of  those 
collective  treatments.  Again,  this  is  done  at  a  general 
level  because  only  at  the  site-specific  level, 
addressed  in  particular  Environmental  Assess- 
ments, can  impacts  at  specified  individual  locations 
be  evaluated.  This  first  type  of  discussion  will  be 
found  throughout  the  text  of  this  chapter.  Second, 
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the  EIS  addressed  cumulative  impacts  according  to 
Council  on  Environmental  Quality  (CEQ)  regula- 
tions (40  CFR  1508.7)  as  the  incremental  impact  the 
proposed  BLM  program  would  have  on  the  environ- 
ment of  the  EIS  area  when  added  to  past,  present, 
or  reasonably  foreseeable  future  actions  of  other 
agencies  or  individuals.  Where  cumulative  impacts 
were  addressed,  this  analysis  is  found  in  separate 
resource  element  impact  sections. 

Principal  aspects  of  the  human  environment  that 
are  not  likely  to  be  affected  at  all— climate,  geology, 
topography— are  not  discussed  in  detail.  Because  84 
percent  of  BLM's  proposed  program  consists  of  ran- 
geland  treatments,  the  discussion  focuses  on  the 
effects  of  those  treatments. 

To  determine  the  effects  of  the  herbicides  on 
human  health,  wildlife,  and  aquatic  organisms,  an 
herbicide  risk  assessment  was  conducted.  Appendix 
E  describes  in  detail  the  hazards  of  the  1 9  herbicides 
and  of  diesel  oil  and  kerosene;  estimates  human. 


wildlife,  and  aquatic  species  exposures  to  the  chem- 
icals from  application  formulations  commonly  used 
on  rangelands,  forest  lands,  oil  and  gas  sites,  rights- 
of-way,  and  recreation  sites;  and  analyzes  the  risk 
of  adverse  effects  from  those  exposures.  The  results 
of  the  herbicide  risk  assessment  are  summarized  in 
this  chapter  in  the  sections  on  Fish  and  Wildlife  and 
on  Human  Health  and  Safety.  The  risk  to  human 
health  from  the  fire  and  smoke  from  prescribed  burn- 
ing was  analyzed  in  a  prescribed  burning  risk  assess- 
ment presented  in  Appendix  D.  The  results  are  pre- 
sented in  this  chapter  in  the  section  on  Human 
Health  and  Safety. 

Foranalyses  in  this  chapter,  the  following  assump- 
tions were  made:  (1)  that  BLM  will  have  the  funding 
and  personnel  to  implement  the  final  decision,  (2) 
that  all  standard  operating  procedures  described  in 
Chapter  1  and  Appendixes  C,  E,  and  J  will  be 
applied,  and  (3)  that  the  types  and  amounts  of  vege- 
tation treatments  will  be  applied  as  shown  in  Table 
1-1  (Chapter  1). 
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SECTION  1 

IMPACTS  OF  THE  VEGETATION 
TREATMENT  METHODS 


VEGETATION 

Vegetation  treatments  would  have  beneficial  and 
adverse  effects  on  terrestrial  vegetation  within  the 
EIS  area.  Target  and  nontarget  vegetation  in  treated 
areas  would  be  directly  affected.  The  degree  to 
which  vegetation  would  be  affected  would  depend 
on  the  types  of  treatment  used  and  the  number  of 
acres  treated  under  each  alternative  (see  Table  1-1). 
The  overall  effect  of  treating  vegetation  would  be  to 
achieve  the  desired  successional  stage,  to  create  a 
more  stratified  age  structure  for  wildlife  habitat 
improvement  and  fuel  hazard  reduction,  to  acceler- 
ate succession  for  forest  management,  and  to  re- 
duce or  eliminate  populations  of  undesirable  spe- 
cies in  noxious  weed  eradication  programs. 


Mechanical  treatments  affect  plants  differently 
depending  upon  their  vegetative  reproduction  capa- 
bilities. In  general,  woody  plants  have  more  negative 
effects  than  herbaceous  plants.  Biological  methods 
will  affect  target  and  nontarget  vegetation  depend- 
ing upon  the  abundance  of  the  particular  plant  spe- 
cies and  palatability  to  animals.  Prescribed  burning 
may  greatly  increase  the  growth  of  herbaceous 
plants  and  can  help  prevent  wildfire.  Vegetation 
effects  of  herbicides  will  depend  on  how  closely 
related  target  and  nontarget  species  are,  the  selec- 
tivity of  the  herbicide,  and  the  application  rate.  The 
effects  of  some  vegetation  treatment  methods  on 
vegetation  and  soils  are  summarized  in  Table  3-1. 


Table  3-1 

Generalized  Influence  of  Selected  Brush  Control 
Treatments  on  Vegetation  and  Soils 


Kind  of  Brush 

Influence 

on  Vegetation 

Influence 

Control 

Woody  Plants 

Herbaceous 

on  Soils 

Selective 

Removes  canopies; 

Grass  cover 

No  physical 

Herbicides 

some  plants 

typically 

effects. 

resprout;  dead 

increases; 

plants  left  in 

forbs  reduced 

place. 

for  growing 
season; 
composition 
changes  toward 
grass  dominance; 
unless  grass  is 
target,  then 
composition  may  go 
to  shrubs/ 
broadleaved  species. 

Mechanical 

Top  Removal 

Shredding 

Removes  top 

Grass  cover 

Minimal  physical 

growth;  many  species 

increases, 

effects;  woody 

regrow  vigorously. 

but  improvement 

debris  mulches 

may  be  short  term. 

surface. 

Roller  Chopping 

Generally  same  as 

Some  imprintinn 

for  shredding. 

of  soil  by  roller 
blades;  woody  debris 
mulches  surface. 

Hand  Slashing 

Generally  same 

Minimal  physical 

as  for  shredding. 

effects. 
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Table  3-1  (Continued) 

Generalized  Influence  of  Selected  Brush  Control 
Treatments  on  Vegetation  and  Soils 


Kind  of  Brush 

Influence 

on  Vegetation 

Influence 

Control 

Woody  Plants 

Herbaceous 

on  Soils 

Entire  Plant  Removal 

Grubbing 

Individual  plants 

General  increase 

Disturbance 

extracted;  little 

in  herbaceous  species. 

depends  on 

or  no  regrowth. 

woody  plant 
density;  pits 
left  by 
extraction 
trap  water. 

Bulldozing 

Individual  plants 

Grass  cover 

Disturbance 

extracted;  little  or 

increases  in 

depends  on 

no  regrowth;  small 

interspaces; 

woody  plant 

or  limber  plants 

forbs  increase 

density,  but 

may  remain. 

in  disturbed 

can  be  extensive; 

areas.  May 

pits  left  by  dozed 

get  weedy  species 

plants  trap  water. 

initially,  but 

should  revegetate 

to  perennials. 

Chaining/Cabling 

Large  woody  plants 

Grasses/forbs 

Disturbance 

extracted;  small  or 

generally  increase; 

depends  on  chain 

limber  plants 

seeding  often 

modification; 

remain. 

used  to  expedite 

pits  left  by 

cover. 

extraction  of  larg 
plants;  soil  surface 
may  be  further 
disturbed  by  raking, 
or  debris  may  be 
left  in  place. 

Root  Plowing 

Woody  plants 

Grasses  may  be  reduced; 

Subsoil  disturbance 

removed  by  severing 

short-term  increases  In 

depth  depends  on 

below  ground  line. 

forbs,  initial  increase 

woody  species, 

in  bare  soil;  seeding 

surface 

often  used  to  expedite 

disturbances 

cover. 

may  be  extreme. 

Disk  Plowing 

Woody  plants 

Grasses  are  reduced; 

Complete  surface 

mulched  into  the 

short-term  increase 

soil  disturbance. 

surface  soil. 

in  forbs;  initial 
increase  in  bare  soil; 
seeding  used  to 
establish  cover. 

Prescribed  Burning 

Short-term  reduction 

Varies,  but  short-term 

No  soil  disturbance 

in  woody  plant 

decrease  in  herbaceous 

but  soil  surface 

canopies;  some  woody 

cover;  fine  mulch 

"bared"  usually 

plants  often  rapidly 

consumed.  May  be 

for  a  short  time. 

regrow. 

flush  of  herbaceous 

depending  largely 

growth  fr.e  same  year 

on  postburn 

because  of  an  increase 

weather. 

in  available  nutrients. 
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Manual  Methods 


Mechanical  Methods 


Manual  methods  are  highly  labor  intensive  and 
require  periodic  retreatment  ranging  fronn  every  3 
w^eeks  during  the  growing  season  to  annually,  de- 
pending on  the  target  species.  These  methods  have 
been  somewhat  successful  in  controlling  annuals 
and  biennials  in  noxious  weed  control  and  vegeta- 
tion removal  along  rights-of-way,  recreation  areas, 
pipelines,  and  so  on.  However,  manual  treatments 
have  proven  inefficient  in  controlling  established 
creeping  perennials  in  these  situations.  Manual 
methods  are  impractical  for  large-scale  rangeland 
improvement  projects  and  prescribed  burning  pre- 
treatment. 

With  manual  vegetation  treatment,  some  degree 
of  weed  control  would  be  achieved,  but  most  weeds 
(including  many  noxious  species)  would  spread  as 
a  result  of  ineffective  control  efforts.  Undesirable 
vegetation  would  again  increase.  However,  manual 
methods  of  vegetation  treatment  are  selective.  Non- 
target  species  should  not  be  adversely  affected.  Non- 
target  plants  would  benefit  from  reduced  competi- 
tion for  water  and  nutrients. 


Direct  effects  on  target  and  nontarget  vegetation 
from  mechanical  treatments  depend  on  how  a  par- 
ticular method  affects  a  species  at  its  growing  points 
and  its  vegetative  or  sexual  reproductive  abilities 
(Sosebee  1983).  Indirect  effects  on  nontarget  vege- 
tation depend  on  the  availability  of  resources  (water, 
minerals,  light)  previously  used  by  the  target  spe- 
cies. 

Because  woody  plants  i n vest  g reater  energy  i n  per- 
ennial,  above-ground  structures,  such  as  branches 
and  twigs,  top  removal  treatments  generally  have 
greater  negative  effects  on  woody  plants  than  on  her- 
baceous species,  which  annually  replace  their  can- 
opies. However,  many  woody  plants  can  sprout  from 
basal  buds  and  may  be  reduced  in  size  but  are  not 
killed  by  mechanical  top  removal.  Britton  and  Wright 
(1983b)  have  listed  sprouting  response  caused  by 
mechanical  control  of  various  brush  species  (Table 
3-2).  Woody  and  herbaceous  plants  that  reproduce 
vegetatively  are  tolerant  of  top  removal  by  mechan- 
ical methods.  Many  species  are  flexible  enough  to 
bend  rather  than  break  during  mechanical  treat- 
ment. 


Table  3-2 

Sprouting  Response  of  Brush  Species  after  Mechanized  Treatment 
in  the  Principal  Rangeland  Types  in  North  America 


Vegetation  Type 


Sprouters 


Nonsprouters 


Shortgrass  Prairie 


Mixed  Prairie 


Tallgrass  Prairie 


Fescue  Prairie 


Palouse  Prairie 

Semi-Desert 
Grass-Shrub 


IVIesquite 
Yucca 
Shinnery  oak 

Mesquite 

All  oaks 

Red  berry  juniper 

Sumac 

Algerita^ 

Prickly  pear 

Cholla 

Sumac 

Western  snowberry 
Lead  plant 
Shrub  oak 
Shinnery  oak 

Aspen 
Prairie  rose 
Serviceberry 
Silverberry 

Rabbitbrush 

Velvet  mesquite 
False  mesquite 
Velvet-pod  mimosa 
Algerita^ 

Fourwing  saltbush 
Winterfat 


Eastern  red  cedar 
Ashe  juniper 


Eastern  red  cedar 


Big  sagebrush 

Ocotilio 
Wheeler  sotol 

Desert  blackbrush 
Sagebrush 
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Table  3-2  (Continued) 

Sprouting  Response  of  Brush  Species  after  l\/lechanized  Treatment 
in  the  Principal  Rangeland  Types  in  North  America 


Vegetation  Type 


Sprouters 


Nonsprouters 


Semi-Desert 
Grass-Shrub 
(continued) 

Sagebrush-Grass 


Serviceberry 


Skunkbush  sumac 
Wright  baccharis 
Shinnery  oak 
Creosote  bush 

Grease  wood 
Rabbitbrush 
Curlleaf  mahogany 

Snowbrush 

True  mountain  mahogany^ 

Silver  sagebrush 

Three-tip  sagebrush^ 

Horsebrush 

Antelope  bitterbrush^ 


Big  sagebrush 
Low  sagebrush 


Arizona 

Shrub  live  oak 

Desert  ceanothus 

Chaparral 

Sugar  sumac 

Mexican  cliffrose 

Skunkbush  sumac 

Deerbrush 

Redberry 

Pointleaf 

Catclaw 

manzanita 

Emory  oak 

Yerbasanta 

True  mountain  mahogany 

Western  mountain  mahogany 

Hairy  mountain  mahogany 

Oakbrush 

Gambel  oak 

Mountain  lover 

Chokecherry 

Creeping  barberry 

Wood  rose 

Snowberry 

Ninebark 

Serviceberry 

Pinyon-Juniper 

Serviceberry 

Big  sagebrush 

Wright  silktassel 

Black  sagebrush 

Shrub  live  oak 

Antelope  bitterbrushi 

Desert  Blackbrush 

Skunkbush  sumac 

True  mountain  mahogany 

Chokecherry 

Winterfat 

Mockorange 

Snowberry 

Algerita^ 

Rabbitbrush 

Four-wing  saltbush 

Horsebrush 

Desert  bitterbrush 

Curlleaf  mountain  mahogany^ 

Broom  snakeweed 

Mountain  lover 

Yucca 

Fringed  sagebrush 

1  Weak  sprouters;  antelope  bitterbrush  can  sprout  vigorously  following  burns  at 
its  upper  elevational  limits. 

Source;  Britten  and  Wright  1983. 
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Sexual  reproductive  characteristics  are  important 
in  determining  plant  tolerance  to  mechanical  treat- 
ments in  general  but  are  especially  important  in  de- 
termining response  to  root  cutting  or  removal.  Char- 
acteristics associated  with  tolerance  to  mechanical 
treatments  may  include  abundant  seed  production 
and  dispersal,  long-term  seed  viability  in  the  seed- 
banl<,  and  rapid  germination  and  seedling  growth 
when  environmental  resources  are  available  (Harper 
1977).  Top  removal  methods  generally  do  not  l<ill 
and  may  even  spread  more  limber  and  sprouting  spe- 
cies, but  may  greatly  reduce  brittle  and  nonsprout- 
ing  species.  Methods  that  remove  the  entire  plant  by 
plowing  or  cutting  roots  have  the  greatest  effect  on 
nontarget  species  and  generally  require  subsequent 
revegetation. 


and  fourwing  saltbush,  could  be  damaged  by 
mechanical  treatments,  especially  plowing.  Canopy 
treatment  methods,  however,  such  as  rotomowing, 
may  actually  stimulate  bitterbrush  growth  if  done  at 
the  proper  height  (Jones  1983). 

In  summary,  mechanical  treatments  that  control 
sagebrush  by  cutting  or  breaking  the  canopy  tend 
to  increase  understory  herbaceous  species.  Plowing 
of  sagebrush  can  reduce  desired  species  and  is 
generally  done  where  an  understory  of  desired  vege- 
tation is  inadequate  to  revegetate  naturally.  Desired 
results  are  achieved  either  by  release  of  understory 
vegetation  existing  on  the  site  through  decreased 
competition  with  sagebrush,  or  by  reseeding  sites 
on  which  pre-treatment  understory  is  inadequate  to 
revegetate  the  site. 


Sagebrush 

For  more  than  SOyears,  sagebrush-dominated  ran- 
gelands  have  been  treated  by  many  different 
mechanical  control  methods  (Blaisdell  et  al.  1982). 
Target  species  have  generally  been  different  subspe- 
cies of  big  sagebrush,  as  well  as  species  of  rabbit- 
brush;  however,  not  all  species  of  sagebrush  can  be 
considered  undesirable  (Johnson  1987).  Most  non- 
target  species  are  perennial  brushgrasses  and  forbs 
but  may  also  include  shrubs  such  as  bitterbrush  and 
fourwing  saltbush. 

Railing  and  brush  beating  orshredding  cause  little 
damage  to  herbaceous  species;  however,  these 
methods  may  release  associated  undesirable  shrubs 
that  sprout,  such  as  rabbitbrush,  horsebrush,  and 
greasewood  (Blaisdell  et  al.  1982,  Roundy  et  al. 
1 983) .  I  n  addition,  herbaceous  weeds,  such  as  cheat- 
grass,  halogeton,  and  medusahead  may  be  released 
in  the  absence  of  desirable  species  when  these  spe- 
cies are  removed  during  sagebrush  control  (Lancas- 
ter et  al.  1987).  Top  control  methods  increase  pro- 
duction of  associated  herbaceous  species  because 
sagebrush  cover  is  reduced  and  soil  water  availabil- 
ity is  increased  (Sturges  1975).  Grass  production 
generallydoublesaftersagebrush  removal  and  meth- 
ods other  than  plowing  and  disking  do  not  greatly 
change  herbaceous  composition.  Plowing  or  dis- 
king are  most  recommended  in  areas  with  little  her- 
baceous understory  in  which  soil  disturbance  would 
help  to  prepare  a  seedbed  for  revegetation  (Blaisdell 
et  al.  1982,  Cluff  et  al.  1983). 

Adequate  precipitation  and  favorable  soil  charac- 
teristics are  important  for  successful  revegetation 
following  sagebrush  control.  Revegetation  fol- 
lowing plowing  of  sagebrush  will  result  in  domi- 
nance by  weedy  annual  species  if  conditions  are  not 
conducive  to  desired  species  (Shown  et  al.  1969). 

Although  data  are  scarce,  it  should  be  expected 
that  desirable  shrubs  associated  with  sagebrush, 
such  as  bitterbrush,  cliffrose,  western  serviceberry. 


Desert  Shrub 

Mechanical  or  other  vegetation  control  methods 
are  generally  not  recommended  on  saltdesert  shrub- 
land  or  blackbrush  and  Mojave-Sonoran  desert 
shrublands.  Revegetation  is  usually  necessary  to 
increase  the  cover  of  desirable  species  on  these 
lands,  but  successful  revegetation  is  limited  by  low 
and  erratic  precipitation  (Bleak  et  al.  1965,  Jordan 
1981,  Cox  et  al  1982,  Blaisdell  and  Holmgren  1984, 
Roundy  and  Young  1985).  Mechanical  treatments  of 
most  of  these  shrublands  tend  to  decrease  the  cover 
of  shrubs,  including  desirable  saltbushes,  and 
increase  the  cover  of  annual  weeds,  such  as  halo- 
geton and  Russian  thistle.  Because  establishment  of 
perennial  vegetation  in  desert  shrublands  may 
require  successive  years  of  unusually  high  precipi- 
tation, natural  revegetation  is  limited  and  vegetation 
disturbance  is  not  recommended. 


Southwestern  Shrubsteppe 

Many  woody  species  in  the  southwestern  shrub- 
steppe are  able  to  resprout  after  top  removal. 
Methods  such  as  chaining  and  cabling  may  reduce 
large  trees  but  increase  smaller  trees  and  undesira- 
ble shrubs,  such  as  mesquite  and  species  of  acacia 
(Martin  1975).  Chaining,  cabling,  and  roller  chop- 
ping, which  pull  over  or  break  the  canopy  of  woody 
plants  on  southwestern  shrubsteppe  ranges,  do  not 
destroy  remnant  stands  of  perennial  grasses  but 
may  kill  some  herbaceous  plants  (Martin  1975).  Re- 
moval of  cholla  does  not  necessarily  increase  pro- 
duction of  herbaceous  vegetation  (Pieper  1971); 
however,  removal  of  creosotebush  and  tarbush  may 
greatly  increase  diversity  and  cover  of  other  shrubs, 
grasses,  and  forbs  (Beck  and  Tober  1985). 

Rootplowing  is  the  most  effective  method  of 
mechanically  controlling  undesirable  species  in  the 
southwestern  shrubsteppe,  but  it  also  kills  most  per- 
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ennial  grasses  and  forbs  that  are  unable  to  repro- 
duce vegetatively  (Vallentine  1980).  Because  root- 
plowing  may  kill  more  than  90  percent  of  the  vege- 
tation (Herbel  1984a),  it  is  generally  recommended 
only  in  conjunction  with  revegetation  (Vallentine 
1980).  In  areas  of  insufficient  precipitation,  revege- 
tation may  not  be  successful.  Where  precipitation  is 
sufficient  to  permit  successful  revegetation,  root 
and  disk  plowing  increases  the  density  and  produc- 
tion of  perennial  grasses  on  southwestern  shrub- 
steppe  (Herbel  etal.  1973,  Cox  and  Jordan  1983,  Cox 
et  al.  1986). 

In  summary,  nonplowing  mechanical  control 
methods  may  temporarily  reduce  woody  species 
and  increase  herbaceous  vegetation.  Woody  spe- 
cies will  resprout  and  eventually  redominate.  Root- 
plowing  reduces  both  woody  and  herbaceous  vege- 
tation but,  when  combined  with  revegetation,  may 
increase  production  of  and  diversity  of  herbaceous 
species. 


Chaparral-Mountain  Shrub 

Chaparral  treatments  are  used  to  reduce  woody 
vegetation  and  increase  herbaceous  vegetation  for 
increased  forage  or  water  yield.  Methods  that  reduce 
woody  vegetation  canopies  have  limited  success 
because  most  chaparral  species  resprout  from  buds 
in  the  base,  rhizomes,  or  roots  (Cable  1975).  Root- 
plowing  is  the  most  recommended  mechanical  treat- 
ment to  control  chaparral  species  and  must  usually 
be  followed  by  revegetation  because  understory  her- 
baceous vegetation  is  usually  lacking  or  is  reduced 
by  plowing  disturbance.  Plowing  and  seeding  of 
adapted  grasses  reduce  woody  vegetation  and 
increase  herbaceous  production  (Cable  1975).  Me- 
chanical treatments  without  revegetation  would  be 
expected  to  decrease  shrub  cover  for  a  short  time, 
but  vegetation  should  quickly  return  to  predistur- 
bance  conditions  with  the  growth  of  resprouted 
shrubs. 


Pinyon-Juniper 

Mechanical  treatment  methods  have  been  used 
extensively  in  pinyon-uuniper  woodlands.  Pinyon 
and  juniper  trees  have  extensive  root  systems  and 
use  soil  water  and  nutrients  more  efficiently  than 
most  shrubs  and  herbaceous  species  (West  1984). 
The  competitive  ability  of  these  trees  allows  them  to 
dominate  many  sites  to  the  eventual  exclusion  of 
understory  species  and  to  rapidly  redominate  when 
only  partially  controlled  (Tausch  and  Tueller  1977, 
West  1984).  Vegetation  responseto  mechanical  treat- 
ments is  related  to  the  type  and  amount  of  tree  con- 
trol, the  plant  species  diversity  of  the  site  at  treat- 
ment, and  site  climatic  and  soil  conditions. 
Bulldozing,  tree  crushing,  roller  chopping,  cabling, 
and  most  commonly,  chaining  are  used  to  reduce 


pinyon-juniper  cover  and  increase  shrub  and  herba- 
ceous forage. 

Single  chaining  or  cabling  kills  older  trees  and 
may  result  in  short-term  increases  in  herbaceous 
production,  but  young  trees  are  not  killed  and  rap- 
idly reg  row,  returning  thesite  to  predisturbance  com- 
position and  production  (Aro  1971,  1975).  Double 
chaining  kills  more  trees  than  single  chaining  and 
results  in  greater  release  of  herbaceous  vegetation 
(Aro  1971, 1975).  Windrowing  is  generally  followed 
be  revegetation  and  is  most  effective  in  converting 
woodland  to  grassland,  although  success  depends 
on  establishment  of  seeded  species  (Evans  1988). 
Bulldozing  may  be  done  to  avoid  damage  to  desir- 
able shrubs,  such  as  bitterbrush  and  cliffrose,  and 
still  reduce  trees. 

Successional  patterns  and  production  of  different 
species  after  mechanical  treatment  vary  greatly, 
depending  on  the  site  (West  1984).  Vegetation 
response  to  mechanical  treatments  depends  on  the 
successional  stage  at  the  time  of  treatment  and  the 
type  of  plants  that  are  killed.  Production  of  most 
grass  species  (blue  and  sideoats  grama,  prairie  june- 
grass,  squirreltail,  mutton  bluegrass,  and  western 
wheatgrass)  may  increase  after  tree  control.  Forbs 
(ragweed,  aster,  redroot  eriogonum,  annual  golde- 
neye,  and  sunflower)  will  also  increase.  Some  cool- 
season  grasses  may  actually  have  higher  production 
under  scattered  alligator  juniper  trees  than  in  the 
open  (Clary  and  Morrison  1973).  Removal  of  trees 
in  this  situation  is  not  recommended  because  they 
help  maintain  cool-season  grasses  in  the  commu- 
nity. 

Vegetation  response  to  mechanical  removal  of 
pinyon  and  juniper  has  been  found  to  depend  on 
associated  soils  in  some  studies.  O'Rourke  and 
Odgen  (1969)  reported  two  to  four  times  the  produc- 
tion of  perennial  grasses  on  sites  in  Arizona  with 
moist  soil  than  on  dry  soil  sites  after  mechanical 
removal  of  pinyon  and  juniper.  Native  perennial 
grasses  (sideoats,  blue,  and  hairy  gramas),  many 
forbs  (sunflower,  sweetclover,  globe  mallow,  and 
spurge,  for  example),  half  shrubs  (snakeweed  and 
buckwheat),  and  shrubs  (shrub  live  oak,  manzanita) 
increased  yields  on  some  sites  after  mechanical 
removal  of  Utah  juniper  (Clary  1971).  Areas  initially 
lacking  native  perennial  grasses  did  not  advance  in 
succession  but  were  dominated  by  snakeweed  and 
annual  goldeneye.  Increases  in  herbage  production 
after  mechanical  treatment  of  pinyon-juniper  trees 
in  Arizona  were  greatest  on  sites  with  high  annual 
precipitation,  high  pretreatment  tree  canopy,  or  high 
nitrate  and  nonlimestone  soils  (Clary  and  Jameson 
1981).  Vegetation  composition  of  perennial  grasses 
increased,  while  half-shrub  vegetative  composition 
decreased,  and  that  of  forbs  changed  little  after  tree 
control.  Authors  concluded  that  the  site  potential 
must  be  carefully  considered  in  estimating  under- 
story response  from  pinyon-juniper  control. 
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In  summary,  mechanical  control  of  pinyon  and 
juniper  generally  results  in  an  increase  in  herba- 
ceous annuals  and  perennials,  as  well  as  shrubs. 
This  response  is  short-lived  where  trees  are  partially 
controlled  and  may  be  limited  on  dry  sites  because 
of  low  precipitation  or  shallow  soils.  Post-treatment 
vegetation  is  generally  characterized  by  vegetation 
present  in  the  community  when  it  was  treated.  Com- 
munities lacking  desirable  herbaceous  and  shrub 
species  generally  continue  to  be  dominated  by  exist- 
ing weedy  species,  such  as  snakeweed  and  cheat- 
grass,  unless  revegetation  is  successfully  applied. 
Mechanical  treatment  should  be  used  to  completely 
kill  trees  on  sites  with  sufficient  desirable  species, 
precipitation,  and  soil  depth  to  maximize  desirable 
understory  vegetation  response. 


Plains  Grassland 

The  objective  of  mechanical  treatment  on  plains 
grasslands  has  been  to  reduce  cover  of  warm- 
season  species,  increase  infiltration  and  nutrient  cy- 
cling by  breaking  up  compacted  soils  or  sod-bound 
vegetation,  and  increase  the  production  of  cool- 
season  grasses.  Mechanical  treatments  will  usually 
achieve  these  objectives,  depending  on  the  limiting 
factors  of  a  particular  site  and  the  amount  of  disturb- 
ance. Where  soils  are  fine-textured  and  have  low  infil- 
tration rates,  mechanical  treatments  may  increase 
cool-season  herbage  production.  Greater  forage 
production  was  associated  with  greater  spring  soil 
water  content  on  the  furrowed  areas.  Ripping  and 
contour  furrowing  of  fine-textured  loamy  soils 
increased  herbage  production  more  in  a  drought 
year  than  in  a  year  with  normal  precipitation  (Griffith 
et  al.  1985). 

Furrowing  of  coarse-textured  soils  with  high  infil- 
tration rates  does  not  generally  increase  water  stor- 
age and  forage  production  (Valentine  1947,  Branson 
et  al  1966).  However,  mechanically  disturbing  sod- 
bound  vegetation  on  sandy  soils  may  increase  her- 
baceous production.  Plowing  of  clayey  and  sandy 
soils  may  initially  decrease,  then  increase  total  her- 
baceous production  (Rauzi  1975).  Mechanical  treat- 
ments may  increase  nutrient  cycling  and  production 
of  western  wheatgrass  as  it  reinvades  areas  of  native 
grasses  on  sandy  soils  (Wright  and  White  1974). 

In  summary,  mechanical  treatments  generally 
increase  production  of  perennial  grasses  and  forbs, 
increase  infiltration  and  nutrient  cycling,  and  may 
decrease  production  of  warm-season  grasses  on 
plains  grasslands. 


Mountain/Plateau  Grasslands 

Mechanical  treatments  of  mountain  grasslands 
have  been  reported  only  as  a  precursor  to  revegetat- 
ing  grasslands  dominated  by  undesirable  herba- 


ceous weeds.  Shrubs  such  as  big  sagebrush  and  rab- 
bitbrush  have  invaded  these  grasslands  (Yoakum  et 
al.  1969),  where  soils  have  become  drier  as  a  result 
of  channel  cutting  and  a  lowered  water  table  (Eckert 
etal.  1973a).  Mechanical  methods,  such  as  rotobeat- 
ing,  railing,  or  cabling,  have  not  been  reported  in  the 
literature  but  could  be  used  to  destroy  canopies  of 
shrubs  invading  mountain  or  plateau  grasslands. 
Such  methods  do  not  appreciably  disturb  the  soil 
and  would  have  limited  impact  on  herbaceous  plants 
that  bend  easily  and  are  not  uprooted,  such  as 
rushes  and  sedges,  perennial  grasses,  and  forbs. 

Information  on  vegetation  response  of  mountain 
grasslands  to  plowing,  furrowing,  and  seeding  is 
mainly  from  work  done  in  Nevada  (Eckert  et  al. 
1973b),  Eckert  1975).  In  those  studies,  plowing 
reduced  production  of  cheatgrass  and  sedge  and 
prepared  a  seebed  for  revegetation  by  desired  spe- 
cies. Perennial  grasses,  such  as  various  wheat- 
grasses,  bromegrass,  and  fescue,  in  addition  to 
legumes  (alfalfa  and  sainfoin),  were  successfully  es- 
tablished in  furrows  on  plowed  grasslands.  These 
practices  converted  the  vegetation  from  dominance 
by  herbaceous  weeds,  such  as  cheatgrass  and  po- 
vertyweed,  to  desirable  herbaceous  perennial 
grasses  and  forbs.  Production  of  native  and  seeded 
grasses  and  seeded  legumes  was  high  after  treat- 
ment. 


Coniferous/Deciduous  Forests 

Mechanical  treatments  aid  in  the  germination  of 
grasses  and  hardwoods.  These  treatments  would 
also  increase  sprouting  of  shrubs,  such  as  kinnikin- 
nick  and  Gambel  oak,  which  after  repeated  treat- 
ment, may  form  dense  hedges.  Mechanical  treat- 
ment alone  could  result  in  stands  of  shrubs 
surrounded  by  dense  cover  of  grasses  and  forbs 
(Newton  and  Dost  1981). 


Biological  Metliods 

Biological  methods  of  vegetation  treatment  that 
may  be  considered  for  BLM  use  include  grazing  ani- 
mals, insects,  and  pathogens.  Grazing  is  the  most 
significant  tool  available  to  make  a  change  in  cover, 
composition,  and  health  of  rangeland.  The  areas 
treated  using  these  methods  vary  in  size  from  one- 
quarter  acre  to  1 ,500  acres  for  insects  or  pathogens, 
to  thousands  of  acres  for  grazing  animals  under  a 
variety  of  grazing  prescriptions.  Insects  and  patho- 
gens generally  have  less  of  an  effect  on  nontarget 
vegetation,  while  the  use  of  grazing  animals  as  bio- 
logical treatment  has  a  greater  potential  for  affecting 
nontarget  vegetation. 

The  possible  effects  of  biological  control  by  graz- 
ing animals  vary  by  analysis  region.  Moderate  graz- 
ing by  sheep  may  improve  mountain/plateau  grass- 
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lands  as  cattle  range  (Vallentine  1980).  Grazing  of 
sagebrush  vegetation  by  cattle  and  sheep  in  the 
spring  and  early  summer  can  increase  the  vegetative 
output  of  desirable  shrubs  for  winter  browse.  Heavy 
fall  grazing  by  sheep  on  these  same  ranges 
improved  the  range  condition  faster  than  no  grazing 
at  all  (Vallentine  1980).  Goats  can  be  important  bio- 
logical control  agents  for  woody  plants,  especially 
in  desolate,  semi-arid  sites.  Goats  have  been  found 
to  be  effective  on  oaks,  mesquite,  chamise,  and 
sumac  on  desert  shrublands,  southwestern  shrub- 
steppes,  and  chaparral  (Vallentine  1980),  increasing 
the  species  diversity  of  these  areas.  Negative 
impacts  from  biological  control  by  grazing  animals 
can  be  mitigated  and  positive  effects  accentuated 
with  proper  planning  and  management  of  a  grazing 
system. 

The  impacts  of  biological  treatment  by  insects  and 
pathogens  on  vegetation  will  generally  be  slight.  In 
most  cases,  the  target  plants  will  remain  standing, 
though  they  may  be  weakened  or  unable  to  repro- 
duce,  thus   reducing   noticeable  and   immediate 


effects.  Over  time,  the  composition  of  the  plant  com- 
munity may  change,  as  the  native  plants  regain  their 
competitive  edge.  Any  insects  or  pathogens  used  for 
general  vegetation  treatment  would  be  carefully 
tested  for  host  specificity,  thus  reducing  or  eliminat- 
ing possible  negative  effects  on  native  vegetation. 


Prescribed  Burning 

Prescribed  burning  (Figures  3-1  and  3-2)  is  used 
to  manage  unwanted  plants,  especially  woody  spe- 
cies that  compete  with  herbaceous  species  for  wa- 
ter, nutrients,  and  space;  to  remove  the  excessive  lit- 
ter accumulation  in  some  herbaceous  species  that 
may  ignite,  smolder  for  a  long  time,  and  kill  the  her- 
baceous species  growing  points;  to  modify  species 
composition;  to  enhance  herbaceous  productivity; 
to  manage  plant  community  structure;  to  improve 
quantity  and  quality  of  wildlife  habitat;  and  to  reduce 
fire  hazard  from  surface  fuel  buildup. 


Figure  3-1.  Helicopter  igniting  a  prescribed  burn. 
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Figure  3-2.  Crew  member  monitoring  prescribed  burn  aimed  at  improving  forage  and  wildlife  habitat. 


The  use  of  fire  affects  the  productivity  of  plants 
and  has  a  significant  effect  on  plant  competition.  In 
areas  where  prescribed  burning  is  not  used,  plant 
communities  may  be  affected  by  increased  plant 
competition.  The  extent  of  these  impacts  depends 
upon  numerous  interacting  factors  that  determine 
the  ultimate  response  of  a  particular  ecological  sys- 
tem to  fire.  These  factors  include  weather  conditions 
before  and  after  a  burn;  time  of  the  year  (whether 
plants  are  growing  or  dormant);  physical  features  of 
the  site;  particular  species;  plant  life  form  (shrub, 
grass,  tree,  and  so  forth),  method  of  reproduction, 
stage  of  maturity  and  vigor;  amount  of  fuel  available 
and  its  moisture  content;  severity  and  intensity  of  the 
burn;  rate  of  fire  spread;  flame  length;  depth  and 
duration  of  heat  penetration  into  organic  and  soil  lay- 
ers; and  frequency  of  fires.  Prefire  and  postfire  man- 
agement also  have  an  effect  on  the  composition  and 
productivity  of  plant  communities. 

Fire  can  have  a  significant  effect  on  postfire  plant 
productivity.  Productivity  may  significantly  de- 
crease during  the  initial  postfire  recovery  period, 
then  increase  after  1  or  several  years.  Productivity 
may  increase  after  the  first  growing  season.  Total 
productivity  may  not  change  significantly,  but  it  can 
shift  among  classes  of  plants  on  the  site,  such  as 


from  conifers  that  are  killed  by  a  fire  to  shrubs, 
grasses,  and  forbs.  Total  vegetative  productivity 
may  actually  decrease  but  shift  from  less  desirable 
to  more  desirable  species,  as  from  woody  plants  to 
grasses  and  forbs.  Immediate  productivity  increases 
are  usually  more  likely  if  significant  amounts  of  veg- 
etative reproduction  or  regeneration  occur,  than  if 
the  site  must  reestablish  from  seed. 

Fire  has  a  significant  effect  on  plant  competition 
by  changing  the  numbers  and  species  of  existing 
plants,  altering  site  conditions,  and  inducing  a  situ- 
ation in  which  many  plants  must  reestablish  on  a 
site.  In  a  postfire  situation,  established  perennial 
plants  that  are  recovering  vegetatively  usually  have 
an  advantage  over  plants  that  are  developing  from 
seed,  because  they  can  take  up  water  and  nutrients 
from  an  existing  root  system  while  seedings  must 
develop  a  new  root  system.  Sprouting  plants  may 
rapidly  develop  a  crown  that  can  shade  out  other 
plants  or  limit  their  growth.  Natural  regeneration  of 
shrubs  may  severely  limit  growth  of  naturally  occur- 
ring or  planted  conifers  because  of  competition  for 
light  or  moisture  (Stein  1 986).  Grass  seeded  for  post- 
fire erosion  control  in  forested  areas  may  overtop  co- 
nifer seedlings.  In  chaparral  areas  they  may  com- 
pete with  sprouts  and  seedlings  of  native  plants 
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(Barroand  Conard  1987).  Litter  from  seeded  grasses 
may  also  increase  tiie  flammability  of  the  site  to 
much  higher  levels  than  would  occur  if  only  native 
vegetation  recovered  on  the  site  (Cohen  1986  as 
cited  in  Barro  and  Conard  1987).  A  second  fire  after 
a  short-term  interval  might  kill  all  seedlings  of  native 
species  before  they  have  produced  much  seed. 
Therefore,  numbers  and  vigor  of  native  plants  would 
be  further  reduced.  Cheatgrass  seedlings  can  grow 
roots  at  much  cooler  soil  temperatures  than  many 
native  perennial  grass  seedlings  and  use  up  soil 
moisture  in  the  spring  before  other  species  get  their 
roots  down  into  the  soil  profile  (Thill  et  al.  1984). 

On  sites  that  are  not  burned,  some  species  may 
have  a  competitive  advantage.  For  example,  junipers 
can  take  up  increasing  amounts  of  soil  water  in 
sagebrush/grass  communities  they  have  invaded 
and  eventually  exclude  most  other  species  because 
of  moisture  limitations.  Grass  production  tendstode- 
crease  as  sagebrush  cover  increases,  again  because 
of  competition  for  water.  Young  stands  of  conifers 
that  develop  in  the  absence  of  fire  beneath  mature 
overstories  of  ponderosa  pine  compete  with  the 
mature  trees  for  moisture  and  nutrients,  weakening 
them  and  making  them  susceptible  to  insects  and 
disease.  Depending  upon  the  site,  prescribed  fire  or 
fire  in  combination  with  other  treatments  is  the  most 
efficient  and  ecologicaly  sound  way  to  manage 
these  plant  communities. 

If  burning  occurs  in  close  association  with  heavy 
use  of  the  plant  community  by  livestock  or  wildlife, 
either  before  or  after  the  burn,  plant  recovery  may 
be  delayed  or  prevented  because  heavy  prefire  use 
may  deplete  plant  carbohydrate  reserves.  Heavy 
postfire  use  of  perennial  plants  in  the  first  growing 
season  after  a  fire  is  likely  to  cause  the  most  harm, 
particularly  in  arid  and  semi-arid  range  communities 
(Triica  1977).  Livestock  and  wildlife  are  often 
attracted  to  burned  areas  because  of  increased  pal- 
atability,  availability,  and  the  earlier  spring  greenup 
that  often  occurs  on  burned  rangelands  and  grass- 
lands. Depending  on  the  plant  community  and  its 
production  capabilities,  some  use  after  the  first  full 
growing  season  may  not  have  a  negative  effect,  and 
indeed  may  be  desirable,  as  in  tobosagraaa  commu- 
nities. In  most  cases,  however,  two  full  growing  sea- 
sons of  postfire  rest  are  necessary  before  plants  can 
sustain  much  utilization  (Wright  and  Bailey  1982).  A 
longer  recovery  period  is  necessary  if  weather  has 
been  unfavorable  for  growth  or  if  establishment  of 
plants  from  seeds  is  required  to  completely  revege- 
tate  the  site.  Desert  plants  required  more  than  7 
years  of  recovery  after  moderate  defoliation  (Cook 
and  Child  1971,  as  cited  in  Triica  1977),  and  some 
shrubland  sites  may  require  this  long  a  period  pf 
postfire  rest  if  recovery  of  browse  species  is  desired. 

For  some  plant  communities  in  poor  condition  or 
dominated  by  undesired  species,  it  may  be  neces- 
sary to  artificially  reseed  the  area  after  burning  be- 


cause natural  revegetation  by  desired  species  is 
unlikely  to  occur.  Tradeoffs  are  made  in  prescribed 
burning.  Short-term  undesirable  effects  on  pre- 
ferred species  have  to  be  accepted  to  obtain  the 
desired  results  on  target  species.  If  undesirable  spe- 
cies that  respond  positively  to  prescribed  fire  are  pre- 
sent on  the  site,  it  may  be  possible  to  choose  a  pre- 
scription for  burning  that  will  favor  other  species.  In 
some  situations,  a  better  choice  may  be  to  avoid 
burning  that  site  and  select  another  treatment 
method  that  will  produce  optimal  desired  effects. 

The  observed  responses  of  plants  to  burning  are 
dependent  upon  the  above  factors  and  other  local- 
ized conditions  in  each  of  the  impact  analysis  areas. 
Because  these  factors  determine  the  outcome  of  a 
particular  prescribed  burn,  onsite  management  deci- 
sions can  alter  fire  effects  to  meet  specific  goals.  In 
general,  prescribed  fires  are  planned  with  specific 
goals  and  conducted  under  constraints  to  ensure 
that  the  fire  is  contained,  that  fire  and  resource  ob- 
jectives are  met,  and  that  long-term  site  productivity 
is  maintained  or  enhanced. 

A  particular  plant  species  may  or  may  not  be  con- 
sidered desirable  on  a  treatment  site,  depending  on 
the  specific  objective  of  the  treatment.  For  example, 
less  sagebrush  would  be  desired  on  a  site  where  the 
objective  was  to  improve  elk  summer  range  than  if 
the  objective  were  to  improve  sage  grouse  habitat. 
The  following  discussion  of  fire  effects  by  vegetation 
analysis  region  reflects  this  idea  in  that  it  describes 
the  effects  of  fire  on  particular  species  without  giv- 
ing a  qualitative  judgment  of  whether  a  plant  is  de- 
sirable. That  determination  will  be  made  on  a  site- 
specific  level  according  to  the  individual  goals  of  the 
management  plan.  The  fire  ecology  of  rangeland  is 
discussed  in  greater  detail  in  Appendix  F. 


Sagebrush 

The  effect  of  fire  on  grasses  in  the  sagebrush  anal- 
ysis region  depends  upon  the  growth  form  and  how 
season  of  burning  influences  soil  moisture  and  other 
environmental  and  prescribed  burning  conditions. 
Many  of  the  dominant  grass  species  of  the  sage- 
brush analysis  region  are  fairly  fire  resistant  and  can 
produce  new  shoot  growth  even  after  moderate-to- 
high-severity  burns. 

When  desirable  understory  plants  are  present 
within  the  sagebrush  community,  prescribed  fire 
can  release  these  species.  Spring  or  fall  fires  are 
most  desirable  and  effective  because  the  soils  are 
moist  and  cool,  and  the  burning  is  more  selective. 
Sprouting  shrubs  such  as  bitterbrush,  mountain 
snowberry,  and  gamble  oak  respond  favorably,  and 
perennial  grasses  are  benefited.  Burning  can  be 
used  to  increase  edge  effect  and  increase  plant  di- 
versity (Bowns  1990). 
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Repeated  or  early  summer  burning  reduces  peren- 
nial grasses  and  may  allow  cheatgrass  to  invade  and 
maintain  populations  (Wright  and  Bailey  1982). 
Bunciigrasses  that  contain  dense  plant  material  in 
their  bases  are  more  damaged  than  coarse-stemmed 
and  rhizomatous  species  (Wright  and  Bailey  1982). 
Needle-and-thread  grass,  Thruber  needlegrass,  and 
Idaho  fescue  are  the  dominant  grasses  that  are  most 
easily  harmed  by  fire  in  this  analysis  region  (Tirmen- 
stein  1987a,  Tirmenstein  1987b,  Bradley  1986c).  All 
of  these  plants  have  an  accumulation  of  dense  culms 
at  their  base  that  tend  to  concentrate  heat  if  the  fire 
occurs  during  a  dry  period,  although  Thurber  nee- 
dlegrass has  somewhat  less  density  of  basal  fuel. 
Large  diameter  bunches  of  these  three  species  have 
all  been  reported  to  sustain  more  damage  from  fire 
than  smaller  diameter  bunches.  Both  needlegrass 
species  have  been  observed  to  reproduce  from  seed 
after  fires.  The  greated  amount  of  damage  to  these 
plants  occurs  either  if  they  are  burned  when  actively 
growing  or  have  green  tissue;  when  they  are  more 
sensitive  to  fire  temperatures;  orwhen  basal  material 
is  very  dry,  can  ignite  and  smolder,  and  can  concen- 
trate heat.  Prescribed  fires  with  an  objective  of 
enhancing  or  maintaining  grasses  would  not  be 
scheduled  when  key  species  are  more  sensitive  to 
fire.  Bunchgrass  plants  that  survive  a  fire  can  return 
to  preburn  coverage  and  production  within  2  years 
(West  and  Hassan  1985),  but  the  recovery  time  may 
be  shorter  or  much  longer,  depending  on  the 
amount  of  damage  sustained  by  the  plant,  its  recov- 
ery potential,  site  productivity,  postfire  weather,  and 
postfire  animal  use. 

Big  sagebrush  and  other  nonsprouting  shrubs  are 
almost  always  killed  by  fires  and  may  take  decades 
to  recover  preburn  status  in  the  community  (Harniss 
and  Murray  1973).  The  rate  of  reestablishment 
depends  on  the  size  of  the  area  burned,  postfire  graz- 
ing management  practices,  and  the  subspecies  of 
sagebrush.  For  example,  silver  sagebrush  plants 
resprout  vigorously  after  spring  burning  but  may 
suffer  extensive  mortality  after  fall  burning  (White 
and  Cusive  1983).  Big  sagebrush  is  a  valuable  forage 
plant  on  critical  deer  winter  range  and  should  be  pro- 
tected from  fire  in  these  areas  (Vallentine  1980).  Ex- 
amples of  desirable  forage  shrubs  in  the  sagebrush 
region  that  are  damaged  by  fire  are  curlleaf  moun- 
tain mahogany  and  cliffrose.  Target  sprouting 
shrubs,  such  as  greasewood,  may  be  top-killed  by 
fire  but  will  resprout  as  soon  as  conditions  are  favor- 
able (Blaisdell  1 953,  Britton  and  Ralphs  1978).  Bitter- 
brush  is  a  species  of  special  interest  because  it  has 
valuable  forage  and  browse  qualities.  It  reproduces 
from  seed  and  by  resprouting.  Because  bitterbrush 
plants  die  of  old  age,  fire  seems  to  be  necessary  for 
maintenance  of  the  species,  even  though  mortality 
of  plants  during  any  fire  may  be  high.  Mortality  is 
minimized  by  burning  when  soils  are  moist,  either 
in  the  spring  or  late  in  the  fall  after  plants  have 


become  dormant  and  rain  has  fallen.  Mortality  is 
highest  when  fuel  consumption  is  high. 

Perennial  forbs  generally  respond  better  to  burn- 
ing than  do  bunchgrasses  (Britton  and  Ralphs  1978), 
probably  because  their  growing  points  are  protected 
by  soil  layers  to  a  greater  extent  than  are  grasses. 
Fall  burning  does  not  harm  most  forbs  because 
many  of  them  are  dry  and  disintegrated  by  that  time 
(Wright  1985).  However,  forbs  that  are  still  green  are 
still  very  susceptible  to  fall  fires  (Wright  1 985),  as  are 
forbs  such  as  some  of  the  Antennaria  spp.  and  Phlox 
spp.  (Pechanec  and  Stewart  1944)  that  have  growth 
points  at  the  surface.  Perennial  forbs  can  recover 
ifrom  summer  burning  in  1  year  (West  and  Hassan 
1985).  Balsamroot  has  been  observed  to  respond 
very  well  to  even  a  summer  wildfire  after  drought  con- 
ditions, because  it  sprouts  each  year  from  well  below 
the  soil  surface  (Miller  1987). 


Desert  Shrub 

Vegetation  manipulation  treatments  are  not  often 
practiced  on  salt  desert  shrub,  blackbrush,  or 
Mohave  and  Sonoran  Desert  shrublands  (Jordan 
1981),  and  those  attempted  have  had  limited  suc- 
cess. Fire  frequency  in  these  vegetation  types  is  his- 
torically low.  However,  wildfire  incidence  has 
i  ncreased  in  some  of  these  areas  because  of  the  pres- 
ence of  exotic  annual  grasses  (Lotan  and  Lyon  1981, 
Patten  and  Cave  1984).  Many  areas  of  the  Mohave 
and  Sonoran  Deserts  are  too  dry  in  most  years  to 
produce  enough  fuel  to  carry  a  fire.  Fires  occur  in 
the  Sonoran  Desert  northeast  of  Phoenix  only  after 
2  years  of  above  average  precipitation  that  encour- 
ages growth  of  annuals  (Rogers  and  Vint  1 987).  Creo- 
sotebush  communities  rarely  burn  because  of  low 
herbaceous  cover  (Sampson  and  Jesperson  1963,  as 
cited  in  Korthuis  1988b). 

Many  shrubs,  trees,  and  cacti  of  the  hot  desert  can 
be  severely  affected  by  burning  because  they  are  not 
adapted  to  fire.  Paloverde,  burroweed,  bursage, 
broom  snakeweed,  ocotillo,  and  creosotebush  are 
examples  of  desert  species  that  can  suffer  high  mor- 
tality rates  from  burning  (Wright  and  Bailey  1982), 
although  higher  mortality  rates  seem  associated 
with  fires  that  occur  under  more  extreme  burning 
conditions.  Creosotebush  susceptibility  to  fire  is  ap- 
parently highest  in  June,  and  it  has  been  reported 
to  sprout  after  fires  during  other  times  of  the  year. 
Large  numbers  of  triangleleaf  bursage  seedlings 
have  been  reported  after  fires  in  Arizona  (Rogers 
and  Steele  1980,  as  cited  in  Korthuis  1988a),  and 
broom  snakeweed  can  rapidly  reestablish  from  light, 
wind-dispersed  seed  after  a  fire  (Young  1983,  as 
cited  in  Tirmenstein  1987c). 

The  following  species  occur  in  both  Mohave  des- 
ert and  cold  desert  shrub  types.  Shadscale,  four- 
wing  saltbush   (Wright  1980),  black  greasewood 
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(Young  1983,  as  cited  in  Tirmenstein1987d),  and  win- 
terfat  (Dwyer  and  Pieper  1967)  have  been  reported 
to  resprout  vigorously  after  a  fire,  although  August 
and  September  wildfire  in  southwest  Idaho  killed  95 
to  100  percent  of  winterfat  plants  (Reliant  and  Rei- 
chert,  as  cited  in  Holifield  1987a).  These  southwest 
Idaho  shrub  communities  may  be  somewhat  atypi- 
cal of  winterfat  communities  because  they  are  so  ifar 
north  in  their  distribution.  Cool-season  grasses  pre- 
dominate, summer  precipitation  is  rare,  and  grasses 
are  usually  dormant  for  long  periods  of  the  summer, 
and  are  thus  flammable,  compared  to  warm-season 
dominated  communities  to  the  south  where  greenup 
is  maintained  or  occurs  intermittently  all  summer  in 
response  to  showers  (M.  Reliant,  pers.  comm.  1989). 
Winterfat  is  reported  to  have  good  tolerance  for  fire 
when  dormant  (Wasser  1982,  as  cited  in  Holifield 
1987a).  Fourwing  saltbrush  has  also  been  reestab- 
lished successfully  from  seed  after  a  fire  in  central 
Utah  (Clary  and  Tiedemann  1 984,  as  cited  in  Tirmen- 
stein  1986a).  Spiny  hopsage,  a  resident  of  both  hot 
and  cold  deserts,  generally  resprouts  after  being 
burned  and  is  least  susceptible  to  fire  during 
summer  dormancy  (Rickard  and  McShane  1984,  as 
cited  in  Holifield  1987c). 


Southwestern  Shrubsteppe 

The  most  common  use  of  fire  in  southwestern 
shrubsteppe  areas  is  to  control  woody  species,  such 
as  snakeweed,  burroweed,  creosotebush,  and  espe- 
cially velvet  mesquite.  While  high  kills  of  velvet  mes- 
quite  are  rare  (Wright  and  Bailey  1982),  the  species 
is  moderately  affected  by  fire,  depending  upon  plant 
size  and  fuel  load  near  the  plant  (Cable  1965).  Most 
small  mesquite  plants  can  be  top-killed;  resprouting 
occurs  and  only  periodic  burning  can  maintain  a 
grassland  aspect  (Martin  1983).  Low  shrubs,  such  as 
false  mesquite,  are  only  moderately  affected  by  fire 
and  can  increase  after  burning  (Reynolds  and  Bohn- 
ing  1956).  Ocotillo,  Wheeler  sotol,  larchleaf  golden- 
rod,  and  paloverde  can  be  severely  damaged  by  fire 
(Wright  and  Bailey  1982).  Additionally,  many  cactus 
species  are  susceptible  to  fire  damage  (Cable  1965, 
Wright  and  Bailey  1982,  Martin  1983). 

In  general,  perennial  grasses  are  mildly  to  severely 
harmed  by  fires  during  dry  years  but  quickly  recover 
during  wet  years  (Wright  and  Bailey  1982).  Burning 
may  stimulate  seedling  emergence  in  some  species 
(Ruyle  et  al.  1988).  Fire  has  the  greatest  benefit  to 
tobosa,  big  sacaton,  and  alkali  sacaton  ranges.  Of 
the  dormant  perennial  grasses,  black  grama  is  most 
seriously  affected  by  burning  because  it  is  a  stoio- 
niferous  grass  with  growing  points  right  at  or  near 
the  surface.  Postfire  recovery  is  slow  and  is  hindered 
by  postfire  drought  (Canfield  1939,  Reynolds  and 
Bohning  1956).  If  a  postfire  drought  period  is  con- 
founded by  moderate  grazing,  black  grama  may 
never  achieve  preburn  status  in  a  community  (Can- 


field  1939).  In  areas  where  annual  precipitation  is 
higher,  black  grama  is  not  excessively  damaged 
even  by  hot  summer  fires  (Wright  and  Bailey  1982). 


Chaparral-Mountain  Shrub 

The  ecological  effects  of  fire  in  chaparral  commu- 
nities are  complex  because  of  the  diversity  of  this 
community  type.  Chaparral  shrub  species  are  highly 
flammable  because  of  their  high  surface  area-to- 
volume  ratio,  high  fuel  bed  porosity,  and  high  leaf 
oil  content  (Lotan  and  Lyon  1981).  They  may  sprout, 
reproduce  from  seed,  or  both;  but  without  fire,  non- 
sprouting  shrubs  will  be  greatly  reduced  in  the  com- 
munity (Keeley  and  Zedler  1978).  Chaparral  stands 
grow  rapidly  after  fire  and  take  about  25  years  to 
mature  and  senesce  (Lotan  and  Lyon  1981). 

Fire  can  be  a  good  tool  for  thinning  dense  chap- 
arral and  encouraging  palatable  nonsprouting  spe- 
cies. Nonsprouting  species,  like  point  leaf  manzan- 
ita,  cliffrose,  and  desert  ceanothus,  maintain 
themselves  by  prolific  seedling  growth  following 
burns  (Keely  and  Zedler  1978).  Scrub  oak,  leather 
oak,  and  mountain  mahogany  are  sprouting  species 
that  are  enhanced  by  burning  (Keeley  and  Zedler 
1978,  Wright  and  Bailey  1982). 

Shrubliveoak(turbinellaoak)isthedominantspe- 
cies  in  many  stands  of  Arizona  chaparral,  resprouts 
vigorously  from  root  crowns  after  most  fires  (Davis 
and  Rase  1977,  as  cited  in  Tirmenstein  1988a),  and 
can  also  sprout  from  adventitious  buds  on  its  roots. 
Fuels  are  frequently  limited  in  shrub  live  oak  commu- 
nities, and  it  is  difficult  to  make  a  fire  carry  through 
a  stand  (Rond  and  Cable,  as  cited  in  Tiemenstein 
1988).  Scrub  oak,  western  and  hairy  mountain 
mahogany,  and  leather  oak  are  sprouting  species 
that  are  enhanced  by  burning  (Keeley  and  Zedler 
1978,  Wright  and  Bailey  1982). 

Although  grasses  and  forbs  are  not  abundant  in 
chaparral  stands,  annual  forbs  and  grasses  are 
enhanced  the  first  year  after  a  fire  (Wright  and  Bailey 
1982).  Perennial  forbs,  such  as  brodea  and  lilies,  are 
also  common  after  burns  (Wright  and  Bailey  1982). 

Thedominant  plant  of  the  mountain  shrub  commu- 
nity is  Gambel  oak,  which  can  resprout  vigorously 
after  fire,  both  from  lignotubers  and  from  rhizomes. 
However,  wildfire  can  greatly  decrease  vigor  and 
growth  of  postfire  sprouts  where  considerable 
amounts  of  soil  heating  occur.  In  some  areas  where 
fires  have  burned  with  less  severity,  indicated  by  the 
presence  of  residual  stem  bases,  shrubs  sprout  vigor- 
ously, reaching  heights  of  6  feet  in  6  years  (T.  Zim- 
merman, pers.  comm.  1989). 

A  major  objective  for  burning  mountain-shrub 
communities  is  to  resize  them,  making  browse  more 
palatable  for  wildlife,  and  increasing  accessibility  by 
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reducing  shrub  thickets.  Wright  and  Bailey  (1982) 
cite  several  authors  who  feel  that  oakbrush  commu- 
nities should  not  be  burned  because  herbage  yield 
and  species  composition  are  not  improved  unless 
they  are  artificially  seeded.  Sites  burned  in  west  cen- 
tral Colorado  not  only  have  vigorous  resprouts  after 
August  prescribed  fires,  but  also  have  shown  excel- 
lent recovery  of  elk  sedge  (T.  Zimmerman,  pers. 
comm.  1989).  While  some  of  the  species  of  mountain 
shrub  communities  might  be  harmed  by  fires  that 
occur  under  extremely  dry  conditions,  most  pre- 
scribed fires  would  be  designed  to  enhance  sprout- 
ing or  establishment  of  new  individuals  from  seed. 


Pinyon-Juniper 

Mature  stands  of  pinyon  and  juniper  are  fre- 
quently too  open  or  contain  insufficient  herbaceous 
fuel  to  carry  a  fire  (Lotan  and  Lyon  1981).  However 
burning  can  easily  kill  pinyon  speciesandnonsprout- 
ing  juniper,  especially  trees  less  than  4  feet  tall 
(Dwyerand  Pieper  1967).  Larger  trees  require  heavy 
amounts  of  fire  fuel  within  their  canopy  coverage  to 
crownkilled  (Jameson  1962).  Where  understories 
include  sagebrush,  large  pinyon  and  juniper  trees 
can  be  killed  by  fire  (Bruner  and  Klebenow  1978). 

Postfire  recovery  of  five  of  the  six  species  of 
pinyon  and  juniper  after  fire  is  dependent  upon  seed 
reproduction,  and  thus  the  rate  of  reinvasion  de- 
pends on  distance  to  seed  source,  the  size  of  the 
burned  area,  and  the  presence  of  dispersal  agents. 
Pinyons  and  junipers  do  not  produce  seed  until  they 
are  about  20  to  30  years  old. 

Older  trees  generally  become  more  fire  resistant 
as  bark  thickens  and  the  crown  becomes  more  open, 
and  may  be  able  to  survive  low  intensity  fires.  It  is 
difficult  to  kill  trees  in  fairly  closed  stands  of  pinyon- 
juniper  because  there  is  little  live  or  dead  fuel  on  the 
surface,  and  a  prescribed  fire  will  not  carry  unless 
there  are  extremely  high  winds,  a  situation  in  which 
risk  of  fire  escape  is  high.  A  normal  treatment  in 
pinyon-juniper  stands  is  to  chain  or  manually  cut  the 
trees,  leave  the  slash  scattered,  wait  several  years  for 
grasses  and  shrubs  to  recover,  and  then  burn  the 
site.  This  removes  most  of  the  dead  fuel,  greatly 
reduces  the  fire  hazard,  and  kills  any  residual  or 
newly  germinated  pinyon  and  juniper  trees.  If  a  site 
is  mechanically  or  manually  treated  only,  it  will  prob- 
ably have  enhanced  forage  and  browse  production 
for  about  20  years.  Prescribed  burning  of  the  site 
about  3  to  5  years  after  treatment,  once  an  under- 
story  has  established,  will  maintain  the  productive 
character  of  the  site  for  about  50  years  (West  1979, 
as  cited  in  Tiemenstein  1986b,  Wright  et  al.  1979,  as 
cited  in  McMurray  1986b).  Understory  recovery  in 
pinyon  stands  is  very  closely  related  to  the  type  and 
number  of  residual  plants  on  the  site  (McMurray 
1986b,  McMurray  1986c).  If  tree  dominance  has 


seriously  depleted  remnant  shrub,  forb,  and  grass 
plants,  and  the  soil  seed  reserve,  the  site  will  have 
to  be  artificially  reseeded  after  fire  (McMurray 
1986b),  particularly  in  areas  where  invasion  by 
annual  grasses  is  possible.  If  high  rates  of  forage  uti- 
lization (which  reduce  fuels)  and  fire  exclusion  con- 
tinue to  be  practiced  on  sites  invaded  by  pinyon  ju- 
niper, tree  density  will  continue  to  increase,  and 
pinyon  and  juniper  will  continue  to  expand  onto 
shrub-  and  grass-dominated  sites  (Burkhardt  and 
Tisdale  1976).  An  active  management  program  that 
includes  prescribed  fire  will  be  necessary  to  reduce 
the  amount  of  tree  encroachment  and  maintain  the 
character  and  productivity  of  the  original  plant  com- 
munity. 

Sprouting  shrubs,  such  as  western  serviceberry, 
true  mountain  mahogany,  chokecherry,  winterfat, 
fourwing  saltbush,  rabbitbrush,  and  horsebrush, 
may  regrow  quickly  postburn  (Wright  et  al.  1979), 
while  shrubs  such  as  bitterbrush,  broom  snakeweed, 
and  curlleaf  mountain  mahogany  may  or  may  not  re- 
sprout,  depending  upon  fire  and  postfire  conditions. 
Cliffrose  may  be  completely  eliminated.  Alligator 
and  redberry  juniper  are  sprouting  junipers  that  can 
be  killed  by  fire  (Wright  and  Bailey  1982). 

Burning  grass  results  in  responses  similar  to  those 
seen  in  sagebrush-grass  communities.  Large  bunch- 
grasses  are  more  affected  than  small  grasses  with 
coarse  stems,  and  rhizomatous  species  tolerate  fire 
well  (Everett  1987a).  Perennial  forbs  are  usually  only 
slightly  damaged  by  fire,  except  those  mat-forming 
species  such  as  Antennaria  spp.  (Wright  and  Bailey 
1982,  Everett  1987a).  Cheatgrass  may  increase  after 
burning  in  these  communities  (Wright  and  Bailey 
1982)  if  it  is  present  in  the  stand  or  in  the  area  before 
burning,  if  few  residual  native  bunchgrass  plants 
remain  on  the  site,  or  if  good  postfire  grazing  man- 
agement practices  are  not  followed.  If  bunchgrass 
communities  are  in  good  condition  when  the  site  is 
treated,  cheatgrass  may  persist  for  only  a  few  years. 
On  site  sites,  cheatgrass  never  appears  (Klebenow 
et  al.  1976). 


Plains  Grassland 

Prairie  shortgrasses  are  generally  harmed  by  fires 
during  dry  years.  Buffalograss,  annual  bluegrass, 
and  western  wheatgrass  may  take  3  or  more  years 
to  recover  (Wright  and  Bailey  1982).  During  years 
with  above  normal  spring  precipitation,  these  grass 
species  can  tolerate  fire  with  no  herbage  yield  reduc- 
tion following  the  first  growing  season  (Wright 
1974a).  Red  threeawn,  sand  dropseed,  Muhlenber- 
gia  spp.,  wolftail,  and  galleta  are  all  harmed  by  fire 
during  dry  years  but  tolerate  it  better  during  wet 
years  (Dwyer  and  Pieper  1967,  Wright  1974a). 
Burning  usually  increases  production  of  sand 
bluestem  and  switchgrass  but  decreases  little  blues- 
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tern  production  where  these  grasses  occur  (Wright 
and  Bailey  1982). 

important  mixed  prairie  grasses  include  tobosa- 
grass  (effects  described  in  southwestern  shrub- 
steppe),  green  needlegrass,  sideoats  grama,  prairie 
sandreed  (reedgrass),  and  sand  dropseed.  Green 
needlegrass  is  similar  to  other  needlegrasses  in  that 
it  is  fairly  sensitive  to  fire,  although  the  effect  can 
be  moderated  by  burning  conditions  and  site  char- 
acteristics. Green  needlegrass  is  more  negatively 
affected  if  a  fire  occurs  when  soils  are  dry  or  where 
plants  are  large  in  diameter  and  have  more  fuel 
(Wright  and  Klemmedson  1965,  as  cited  in  Tirmen- 
stein  1987e).  Sideoats  grama  is  most  seriously  dam- 
aged by  fire  during  very  dry  years  and  is  tolerant  of 
fire  during  exceptionally  wet  years  (Wright  at;id  Bai- 
ley 1980),  or  when  it  is  dormant  (Wasser  1982,  as 
cited  in  Tirmenstein  1987f).  Prairie  sandreed  is  a 
strongly  rhizomatous  grass  that  is  fire  tolerant  when 
dormant  and  revegetates  a  burned  area  with  new 
shoots  from  rhizomes.  It  has  responded  more  favor- 
ably to  spring  fires  than  to  fall  fires,  which  reduced 
it  significantly  (Lyon  and  Sticl<ney  1976,  as  cited  in 
Uchytil  1988).  Vine  mesquite  and  Arizona  cottontop 
do  well  after  fire  during  periods  of  good  soil  moisture 
(Box  et  al.  1967,  Wink  and  Wright  1973). 

The  tolerance  of  forbs  to  burning  depends  upon 
the  timing  of  the  fire  relative  to  active  plant  growth 
(Wright  and  Bailey  1982).  Those  forbs  that  startgrow- 
ing  after  the  burning  season  are  least  affected, 
because  they  have  the  entire  growing  season  to 
recover  from  any  injury  that  the  fire  may  have 
caused. 

Important  species  of  shrubs  not  previously  men- 
tioned are  honey  mesquite,  sand  shinnery  oak, 
cholla,  and  several  species  of  sumac.  Honey  mes- 
quite, with  its  exceptional  ability  to  resprout,  is 
almost  impossible  to  kill  by  burning  after  it  is  about 
1  foot  tall,  and  even  the  seedlings  are  fairly  fire  tol- 
erant (Wright  et  al.  1976,  as  cited  in  Wright  and  Bai- 
ley 1982).  Sand  shinnery  oak  sprouts  prolifically 
after  fire,  and  density  of  stems  has  been  reported  to 
increase  15  percent  after  burning  (Mcllvain  and  Arm- 
strong 1966,  as  cited  in  Wright  and  Bailey  1982). 
Young  cholla  plants  can  be  killed  by  fire,  but  those 
taller  than  1  foot  were  hardly  damaged  by  burning 
in  New  Mexico,  probably  because  the  short  grasses 
could  not  generate  long  enough  flames  to  damage 
the  upper  part  of  the  plants  (Dwyer  and  Pieper  1967, 
Heirman  and  Wright  1973,  both  as  cited  in  Wright 
and  Bailey  1982). 


Mountain/Plateau  Grassland 

The  effect  of  fire  upon  many  of  the  dominant 
shrubs  and  grasses  in  the  mountain/plateau  grass- 
lands analysis  region  was  discussed  in  some  detail 
in  the  section  on  the  sagebrush  analysis  region.  Spe- 


cies covered  in  that  section  include  big  sagebrush, 
rabbitbrush,  horsebrush,  western  wheatgrass,  blue- 
bunch  wheatgrass,  Idaho  fescue,  and  needle-and- 
thread  areas.  The  literature  does  not  indicate  any  sig- 
nificant differences  in  fire  effects  for  these  species 
that  are  characteristically  related  to  analysis  region, 
so  the  information  will  not  be  repeated  here. 

Other  important  shrubs  of  the  mountain/plateau 
grasslands  include  silver  sagebrush,  fringed  sage- 
brush, shrubby  cinquefoil,  and  prickly  pear  cactus. 
Plains  and  mountain  silver  sagebrush  are  an  excep- 
tion to  most  sagebrush  species  because  they  are 
moderately  resistant  to  fire,  being  able  to  produce 
sprouts  from  roots  and  rhizomes.  Sprouting 
decreases  as  fire  severity  and  heat  penetration  into 
the  soil  increases,  particularly  after  fall  fires  when 
the  soil  is  dry.  Silver  sagebrush  rapidly  regains  pre- 
burn  cover  after  spring  fires,  although  coverage  is 
decreased  significantly  after  many  fall  fires 
(McMurray  1987a,  McMurray  1987b).  Fringed  sage- 
brush is  reported  to  be  a  weak  sprouter  after  fire 
(Wright  et  al.  1979,  as  cited  in  Tirmenstein  1986c), 
although  response  to  fire  is  variable.  The  most  bene- 
ficial effects  were  reported  after  early  spring  fires 
(Anderson  and  Bailey  1980,  as  cited  in  Tirmenstein 
1986c),  and  mortality  has  been  reported  after  both 
spring  and  fall  fires.  Fringed  sagebrush  is  a  prolific 
seed  producer,  and  seed  may  remain  viable  for  many 
years  and  germinate  when  conditions  are  favorable. 
Postfire  reproduction  from  soil-stored  seed  does 
occur.  A  range  of  responses  to  fire  have  been 
reported  for  shrubby  cinquefoil.  The  plant  has  a 
wide-ranging  distribution  and  likely  ecotypic  varia- 
bility that  affects  its  ability  to  sprout.  Whether  a  par- 
ticular plant  sprouts  after  a  fire  apparently  relates  to 
site  characteristics,  season  of  burn,  fire  intensity, 
and  burn  severity.  Cinquefoil  has  a  been  observed 
to  produce  sprouts  from  buds  on  its  root  crown,  rhi- 
zomes, and  prostrate  stems  that  survived  the  fire. 
Survival  is  most  often  reported  after  spring  fires. 
Shrubby  cinquefoil  can  also  reestablish  through  an 
abundance  of  wind-dispersed  seed  (Tirmenstein 
1987g).  The  effect  of  fire  upon  prickly  pear  varies 
with  plant  height,  stem  moisture  content,  and  the 
amount  of  associated  fuel,  because  the  plant  itself 
will  not  burn  (Humphrey  1974,  as  cited  in  Holifield 
1987e).  It  can  resprout  from  any  surviving  root 
crowns  and  by  adventitious  rooting  of  remaining 
pad  (Holifield  1987e).  Postfire  death  of  prickly  pear 
is  often  caused  by  postfire  damage  by  insects,  ro- 
dents, rabbits,  and  livestock,  or  by  dehydration  (Holi- 
field 1987e). 

Important  native  grasses  of  the  mountain/plateau 
grasslands  that  have  not  been  previously  discussed 
include  rough  fescue,  oatgrasses,  and  mountain 
brome.  Rough  fescue  is  a  large-diameter,  coarse- 
stemmed  bunchgrass  that  seems  well  adapted  to 
periodic  burning.  It  is  susceptible  to  damage  from 
fires  during  hot  dry  weather,  although  it  has  bene- 
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fited  from  spring  sand  fall  prescribed  fires.  In  areas 
where  it  has  not  been  grazed  or  burned  for  many 
years,  accumulations  of  litter  may  ignite  and 
smolder  for  a  long  time  after  a  flaming  front  has 
passed,  causing  significant  basal  bud  mortality. 
Fescue  is  also  particularly  sensitive  to  burning  dur- 
ing the  activate  growing  season  (Sinton  1980  in 
McMurray  1987e).  Antos  et  al.  (1983,  as  cited  in 
McMurray  1987e)  suggest  that  the  most  beneficial 
fire  frequencies  for  rough  fescue  are  about  every  5 
to  10  years.  Little  information  is  available  about  the 
response  of  oatgrasses  to  fire,  although  other  oat- 
grass  species  in  the  Pacific  Northwest  are  reported 
to  be  moderately  resistant  to  fire.  One-spike  oat- 
grass,  a  densely  tufted  to  matted  perennial  bunch- 
grass,  was  reported  to  increase  in  basal  cover  after 
two  spring  prescribed  fires  in  southwest  Montana 
(Nimir  and  Payne  1978).  Mountain  brome,  a  short- 
lived perennial  bunchgrass  with  shallow  roots 
regained  76  percent  of  its  preburn  cover  within  12 
weeks,  compared  to  a  control,  after  one  of  those 
same  spring  fires  studied  by  Nimir  and  Payne. 

The  native  grass  species  of  the  Palouse  grass- 
lands of  eastern  Washington  and  Oregon  and  north- 
ern Idaho  include  bluebunch  wheatgrass,  Idaho 
fescue,  and  Sandberg  bluegrass.  They  have  been 
replaced  in  many  locations  by  introduced  exotics, 
including  Kentucky  bluegrass,  cheatgrass,  medusa- 
head,  and  other  bromes.  Severe  summer  fires  can 
kill  bluebunch  wheatgrass  and  Idaho  fescue  in  this 
area,  although  cover  of  these  plants  was  not  affected 
by  cool  fires  (Daubenmire  1970).  Cheatgrass  will 
continue  to  expand  at  the  expense  of  native  peren- 
nials because  it  is  so  widely  established  and  so 
highly  flammable.  It  will  burn  when  native  perennials 
are  still  actively  growing  and  much  more  sensitive 
to  fire  heating.  Medusahead  is  a  highly  flammable 
exotic  annual  that  is  capable  of  replacing  cheatgrass 
in  many  areas,  particularly  where  soils  have  high 
clay  content.  It  can  be  somewhat  controlled  with  fire 
if  it  is  burned  after  it  is  cured  but  before  seeds  are 
dispersed  from  the  stalk.  Many  of  the  seeds  are 
destroyed,  and  fewer  seedlings  will  germinate.  Me- 
dusahead will  then  offer  less  competition  to  the  seed- 
lings of  seeded  grasses  that  are  usually  sown  on 
these  sites  after  burning  (Ahlenslager  1987b). 


Coniferous/Deciduous  Forests 

Prescribed  burning  can  be  an  effective  manage- 
ment tool  in  forested  vegetative  communities  in  the 
West.  Fire  is  used  to  reduce  surface  fuels  on  clear- 
cuts  as  well  as  in  the  understories  of  fire  resistant 
trees;  to  remove  understory  reproduction  in  ponde- 
rosa  pine,  Douglas-fir,  and  western  larch  forests, 
which  provide  a  fuel  ladder  to  the  overstory;  to  thin 
overstocked  stands  of  trees;  to  prune  lower 
branches  from  trees;  to  create  seedbed;  to  reduce 
vegetative  competition  with  naturally  regenerated  or 


planted  conifers;  to  enhance  forage  values;  to  main- 
tain and  improve  browse  quality  and  quantity;  and 
to  rejuvenate  old  stands  of  deciduous  trees. 

Understory  burning  at  planned  intervals  is  the  best 
way  to  manage  sites  with  ponderosa  pine,  Douglas 
fir,  and  western  larch  the  dominant  tree  species.  If 
all  fires  are  excluded  from  these  forests  types,  which 
historically  had  high  frequencies  of  understory  fire, 
the  eventual  result  can  be  the  weakening  of  the 
stand,  an  increase  in  activity  of  bark  beetles,  and  an 
increase  in  the  proportion  of  dead  trees.  Fuels 
and/or  bug-killed  trees  lead  to  stand-destroying 
fires.  Many  acres  in  the  West  have  had  fire  excluded 
for  50  to  75  years,  and  some  of  the  fires  in  recent 
years  are  likely  a  result  of  the  accumulation  of  fuels 
and  insect  activity. 

Slash  from  thinning  and  selective  logging  can  be 
burned  to  reduce  fire  hazard  without  harming  the 
residual  trees  in  these  communities.  Ponderosa  pine 
is  generally  not  clearcut,  but  clearcuts  in  Douglas-fir 
and  western  larch  are  often  burned  to  manage  the 
fuels,  prepare  seedbed  and  planting  spots,  and 
manage  competing  plants.  Without  fire,  ponderosa 
pine  and  Douglas-fir  sometimes  invade  grasslands, 
and  prescribed  fire  can  be  easily  used  to  eliminate 
these  trees  when  they  are  young. 

Most  conifers  produce  only  by  seed  after  a  fire, 
and  prescribed  fire  can  produce  favorable  condi- 
tions for  nearly  all  conifers.  Burning  ponderosa  pine 
forests  will  increase  grasses  and  top-kill  shrubs, 
such  as  chokecherry,  western  serviceberry,  and  bit- 
terbrush,  which  will  sprout  the  next  year.  In  general, 
fire  is  beneficial  to  grasses  and  forbs  in  ponderosa 
pine  associations  but  not  where  shrub  understories 
dominate  (Wright  and  Bailey  1982).  Burning  of 
Douglas-fir  forests  increases  shrubs  such  as  snow- 
bush,  ceanothus,  western  serviceberry,  common 
snowberry,  and  sticky  currant.  In  some  Douglas-fir 
areas,  ponderosa  pine  and  quaking  aspen  may 
become  fire  climax  species.  Although  easily  killed 
by  surface  fires,  quaking  aspens  quickly  sprout  from 
roots,  making  the  tree  a  superior  competitor  in  many 
Douglas-fir  and  spruce-fir  forests. 

The  lack  of  understory  herbaceous  fuel  caused  by 
livestock  grazing  precludes  the  occurrence  of  fire  in 
most  aspen  stands  (Jones  and  DeByle  1985). 
Without  fire,  conifers  invade  many  aspen  stands, 
gradually  eliminating  the  aspen,  because  aspen 
sucker  replacement  is  often  insufficient  to  replace 
overstory  aspen  mortality  (Schier  1975).  Aspen  com- 
munities on  sites  not  suited  for  conifer  establish- 
ment may  eventually  be  replaced  by  grasses  and 
shrubs  (Schier  1975).  Suckering  is  prevented  by  the 
presence  of  mature  trees  as  the  trees  and  roots  grad- 
ually deteriorate.  Loss  of  aspen  stands  because  of 
this  phenomena  has  been  observed  in  several  West- 
ern States.  A  fire  that  occurs  in  an  aspen  stand  that 
is  still  producing  a  few  suckers,  or  in  a  mixed  aspen- 
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conifer  stand  is  lil<ely  to  result  in  the  rejuvenation  of 
the  aspen  stand.  The  amount  of  postfire  sucl<ering 
is  enhanced  by  warmersoil  temperatures,  which  usu- 
ally occur  as  a  result  of  the  blackened  soil  surface 
and  reduced  thicl<ness  of  the  litter  and  organic  layer 
(Jones  and  DeByle  1985).  As  is  true  for  rangeland 
sites,  an  aspen  site  must  be  rested  from  grazing  until 
the  community  recovers  to  some  degree  (Brown  and 
Simmerman  1986).  Wildlife  use  can  be  regulated  to 
some  extent  if  a  large  enough  burned  area  is 
selected,  or  if  several  areas  in  the  same  general  vicin- 
ity are  burned,  thus  dispersing  use  over  a  greater 
acreage. 

The  understories  of  ponderosa  pine,  Douglas  fir, 
and  western  larch  communities  are  all  adapted  to 
fire.  Some  later  successional  species  that  may  have 
established  because  of  fire  exclusion  might  not  be 
favored,  but  the  natural  shrub,  forb,  and  grass  asso- 
ciates of  these  species  would  recover  by  sprouting 
or  from  seed  stored  in  the  forest  soil  organic  layer 
(duff)  after  fire.  The  exact  response  varies  by  fire  pre- 
scription, season,  moisture  condition,  and  plant  spe- 
cies, a  topic  that  would  be  covered  in  a  site-specific 
environmental  assessment. 

Slash  burning  potentially  could  do  more  harm  to 
a  site  than  prescribed  underburning  because  of  the 
presence  of  large  amounts  of  slash  on  the  soil  sur- 
face. An  objective  for  slashburning  may  be  to  kill 
some  of  the  understory  species  so  that  less  compe- 
tition is  present  for  trees  that  might  be  planted.  Spe- 
cific ranges  of  moisture  content  of  large  diameter 
fuels,  duff,  and  soil  can  be  selected  for  the  fire  pre- 
scription that  will  have  the  desired  effect  on  under- 
story vegetation,  with  consideration  given  to  the 
effects  of  burning  on  the  soil.  One  effect  of  this  treat- 
ment, which  is  perhaps  more  closely  associated  with 
the  removal  of  the  forest  overstory  than  of  the  burn- 
ing itself,  is  that  plants  that  require  sunlight  will  do 
better  after  the  treatment  than  those  that  require 
shade.  This  change  in  dominant  species,  or  species 
present,  would  persist  until  the  forest  overstory 
again  develops  to  the  point  where  it  provides  a  good 
cover  of  shade. 


Chemical  Methods 

Annual  plants  are  generally  more  sensitive  than 
perennial  plants  to  chemical  treatments  because 
they  have  limited  food  storage  organs  and  annual 
plant  populations  are  greatly  reduced  if  plants  are 
killed  before  producing  seed.  Perennials  are  most 
sensitive  when  exposed  to  herbicides  during  periods 
of  active  growth.  Exposure  to  herbicides  during 
active  growth  and  before  plants  become  reproduc- 
tive also  will  have  the  greatest  negative  effect  on  pop- 
ulations  of  many  annuals.  The  ability  of  annual  or 
perennial  plants  to  maintain  viable  seeds  in  the  soil 
for  several  years  reduces  their  susceptibility  to  her- 


bicides. Control  of  some  woody  plants  on  some  sites 
may  open  the  community  to  dominance  by  annuals 
(Evans  and  Young  1985). 

Susceptibility  of  perennial  plants  to  herbicides 
depends  largely  on  their  ability  to  resprout  after  aer- 
ial shoots  are  damaged  (Table  3-3).  Plants  that  have 
the  ability  to  resprout  after  aerial  shoot  damage  are 
generally  least  sensitive  to  herbicides.  These  plants 
are  damaged  most  when  exposed  to  herbicides 
when  translocation  to  meristematic  areas  and  to 
roots  is  active  (Sosebee  1983).  This  generally  occurs 
only  when  soil  temperatures  are  adequate  for  root 
activity  and  soil  water  is  available.  These  plants  are 
generally  less  susceptible  to  foliar-applied  herbi- 
cides with  limited  exposure  periods,  such  as  2,4-D, 
than  to  soil-active  herbicides,  such  as  tebuthiuron, 
that  persist  in  the  soil  long  enough  to  be  taken  up 
when  optimum  translocation  conditions  occur. 

Differences  in  active  growth  periods  and  phenol- 
ogy of  nontarget  and  target  species  that  correspond 
to  differences  in  sensitivity  to  herbicides  can  be  used 
to  minimize  damage  to  nontarget  species.  For  exam- 
ple, damage  to  bitterbrush  while  spraying  2,4-D  to 
control  sagebrush  can  be  minimized  if  spraying  is 
done  between  the  time  when  new  bitterbrush  leaves 
appear  and  when  twig  elongation  and  flowering 
occurs  (Hyder  and  Sneva  1962). 

The  greater  the  similarity  of  target  and  nontarget 
species  in  a  given  plant  community,  the  greater  the 
damage  to  nontarget  species  during  herbicide  treat- 
ments. Because  many  broadleaf  herbaceous  and 
woody  plants  are  considered  target  species  on  many 
rangelands,  herbicides  such  as  2,4-D  and  dicamba, 
which  selectively  control  broadleaf  plants,  are  often 
used.  These  herbicides  damage  grass  and  grass-like 
plants  very  little  but  may  damage  nontarget  broad- 
leaf forbs  and  shrubs  (Blaisdell  et  al.  1982).  Use  of 
dicamba  at  a  rate  greater  than  4  pounds  acid 
equivalent/acre  (a.e./acre)  can  damage  certain 
grass  species.  On  the  other  hand,  use  of  dalapon  to 
control  weedy  grasses  will  have  little  effect  on  asso- 
ciated broadleaf  plants  but  may  damage  nontarget 
perennial  grasses. 

Response  of  nontarget  species  to  broad-spectrum 
herbicides,  such  as  glyphosate  and  tebuthiuron, 
may  be  highly  dependent  on  the  rate  of  application. 
Damage  to  nontarget  species  is  minimized  if  they  are 
tolerant  of  these  herbicides  applied  at  rates  suffi- 
cient to  kill  target  species.  For  example,  picloram 
applied  at  rates  sufficient  to  kill  rabbitbrush  may 
initially  reduce  growth  of  associated  perennial 
grasses,  but  grass  production  may  eventually 
increase  as  shrubs  die  and  grasses  recover  (Tueller 
and  Evans  1969). 

Plants  may  vary  greatly  in  their  sensitivity  to  dif- 
ferent herbicides  (Sosebee  1983).  Effectiveness  of 
herbicides  may  vary  with  different  climatic  and  soil 
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Table  3-3 
General  Description  of  Vegetation  Susceptibility  to  Herbicides 


Herbicide 


Selectivity  and 
Vegetation  Susceptibility 


Amitrole  Use  is  no  longer  proposed.  BLM  has  reexamined  tlie  risl<  assessment 

and  examined  additional  data.  BLM  has  determined  that  amitrole  is 
no  longer  considered  for  proposed  use  in  this  document.  Amitrole 
will  be  deleted  in  the  Record  of  Decision. 

Atrazine  Selective.  Broadleaf  and  grassy  weeds  are  susceptible. 

Bromacil  Nonselective.  Annual  and  perennial  grasses,  broadleaf  weeds,  and 

some  woody  species  are  susceptible. 

Chlorsulfuron     Selective.  Most  broadleaf  weeds  and  some  annual  grassy  weeds  are 
susceptible. 

Clopyraild  Selective.  Many  broadleaf  annual  and  perennial  weeds  and  woody 

plants  are  susceptible. 

2,4-D  Selective.  Broadleaf  weeds  and  dicots  are  susceptible. 

Dalapon  Since  drafting  this  document,  producers  are  no  longer  manufacturing 

formulations  registered  for  proposed  use.  Therefore,  dalapon  is  no 
longer  considered  for  use. 

Dicamba  Selective.  Annual  and  perennial  broadleaf  weeds,  brush,  and  vines 

are  susceptible. 

Diuron  Selective  at  low  rates,  nonselective  at  higher  rates.  At  low  rates, 

germinating  broadleaf  and  grass  weeds  are  susceptible.  At  higher 
rates,  most  plants  are  susceptible. 

Glyphosate         Nonselective.  Most  plants  are  susceptible. 

Hexazinone        Nonselective.  Annual  and  biennial  weeds,  woody  vines,  and  most 
perennial  weeds  and  grasses  are  susceptible. 

Imazapyr  Nonselective.  Annual  and  perennial  weeds,  deciduous  trees,  vines, 

and  brambles  are  susceptible. 

Melfluidide         Nonselective.  Suppresses  vegetative  and  seedhead  growth  in  many 
species. 

Metsulfuron        Nonselective.  Broadleaf  weeds  and  annual  grassy  weeds  are 
Methyl  susceptible. 

Picloram  Nonselective.  Most  annual  and  perennial  broadleaf  weeds  and  woody 

plants  are  susceptible. 

Simazine  Selective.  Broadleaf  and  grass  weeds  are  susceptible. 

Sulfometuron      Nonselective.  Annual  and  perennial  grasses  and  broadleaf  weeds  are 
Methyl  susceptible. 

Tebuthluron        Nonselective.  Most  plants  are  susceptible. 

Triclopyr  Selective.  Woody  plants,  broadleaf  weeds,  and  root-sprouting 

species  are  susceptible. 


Source:  Weed  Science  Society  1979. 


conditions.  Soil-applied  herbicides  are  less  effective 
on  fine-textured  soils  relative  to  coarse-textured 
soils,  because  herbicide  molecules  may  be 
adsorbed  to  clay  colloids.  Response  of  nontarget 
plant  species  to  herbicides  depends  not  only  on  their 
susceptibility  to  the  herbicide  directly,  but  also  on 
their  response  to  a  decrease  of  target  plant  species 
in  the  community.  The  herbicides  proposed  for  pre- 


scribed burning  pretreatment,  sagebrush  control, 
and  saltcedar  eradication  are  selective,  yielding  no 
adverse  effects  on  grasses.  Proposed  treatments  to 
saltcedar  are  limited  to  hand  treatment  of  cut  stumps 
with  picloram  or  triclopyr  herbicides  applied  by 
paint  brush.  Picloram  used  in  saltcedar  eradication 
programs  may  kill  or  damage  interspersed  nontarget 
trees  through  translocation  from  saltcedar  roots  to 
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soil  to  other  roots.  Vegetation  removal  needs  (for  ex- 
ample, rights-of-way,  pipelines,  drilling  pads,  and 
administrative  sites)  would  be  accomplished  with 
broad  spectrum,  nonselective  herbicides  that  would 
affect  most  perennial  plants,  annuals,  and  biennial 
grasses,  sedges,  rushes,  and  broadleaf  plants.  Max- 
imum weed  control  measures  may  require  either  se- 
lective or  nonselective  chemicals,  depending  upon 
individual  situations. 


Sagebrush 

in  the  sagebrush  analysis  region,  herbicides  are 
used  to  control  woody  plants,  such  as  species  of 
sagebrush  and  rabbitbrush,  as  well  as  herbaceous 
weeds,  such  as  cheatgrass  and  medusahead,  (Evans 
et  al.  1979).  This  discussion  will  consider  effects  of 
herbicides  commonly  used  on  grasses,  shrubs,  and 
forbs. 

Herbicides  have  been  most  commonly  applied  to 
sagebrush  rangelands  to  control  species  of  sage- 
brush and  rabbitbrush  and  to  increase  production 
of  perennial  grasses  (Blaisdell  et  al.  1982).  When 
desirable  understory  plants  are  present  within  the 
sagebrush  community,  prescribed  fire  can  release 
these  species.  Chemicals  can  be  used  for  the  initial 
treatment  or  to  maintain  the  stand  once  sagebrush 
density  increases  or  it  invades  the  stand.  Because 
it  selectively  injures  broadleaf  plants,  but  not  grass 
or  grass-like  plants,  2,4-D  has  most  frequently  been 
used  to  reduce  woody  species  and  increase  produc- 
tion of  native  grass  stands  and  to  renovate  seeded 
grass  ranges  (Table  3-4).  When  2,4-D  is  applied  in 
the  spring  when  temperatures  and  soil  water  are  con- 
ducive to  active  growth,  sagebrush  mortality  is  high 
and  grass  production  is  increased  (Alley  1956,  Fisser 
1968,  Tabler  1968,  Sturges  1973,  and  Evans  et  al. 
1979). 

Table  3-4 

Mortality  of  Forbs  on  Areas 

Sprayed  With  2,4-D  to  Control 

Big  Sagebrush 


Table  3-4  (Continued) 

Mortality  of  Forbs  on  Areas 

Sprayed  With  2,4-D  to  Control 

Big  Sagebrush 


Species 


Mortality 


Astragalus  sallnus  Unharmed 

Astragalus  stenophylius  Heavy 

Balsamorhiza  sagittata  Heavy 

Calochortus  macrocarpus  Unharmed 

Castllleja  spp.  Heavy 

Comandra  umbellata  Light 

Crepis  acuminata  Unharmed 

Delphinium  depauperatum  Unharmed 

Delphinium  glaucescens  Unharmed 

Erigeron  corymbosus  Light 

Eriogonum  heracleoides  Light 

Eriogonum  ovalifolium  Unharmed 

Galium  boreale  Unharmed 

Geum  triflorum  Heavy 

Geranium  viscossissimum  Unharmed 

Helianthella  uniflora  Heavy 

Linum  lewisii  Unharmed 

Lithospermum  ruderale  Moderate 

Lupinus  caudatus  Heavy 

Lupinus  laxiflorus  Heavy 

Lupinus  leucophyllus  Moderate 

Lupinus  sericeus  Heavy 

Mertensia  oblongifolia  Heavy 

Opuntia  polyacantha  Unharmed 

Penstemon  radicosus  Light 

Penstemon  spp.  Heavy 

Perlderidia  gairdneri  Unharmed 

Phlox  canescens  Light 

Potentilla  gracilis  Heavy 

Potentilla  spp.  Heavy 

Rumex  sp.  Unharmed 

Senecio  integerriumus  Light 

Solidago  sp.  Unharmed 

Trifolium  macrocephalum  Heavy 

Viola  spp.  Unharmed 

Zigadenus  paniculatus  Heavy 

Note:  Ratings:  unharmed;  light,  1  to  33 
percent  kill;  moderate,  34  to  66  percent  l<ill; 
heavy,  67  to  100  percent  kill. 


Source:  Blaisdell  et  al.  1982 


Species 


Mortality 


Achillea  millefolium  Unharmed 

Agastache  urticifolia  Light 

Agoseris  ssp.  Moderate 

Antennaria  microphylla  Light 

Aplopappussp.  Unharmed 

Arenaria  congesta  Unharmed 

Arnica  fulgens  Light 

Aster  foliaceus  Unharmed 

Aster  scopulorum  Moderate 

Astragalus  convallarius  Unharmed 

Astragalus  miser  praeteritus  Unharmed 


If  understory  grasses  are  lacking,  if  site  potential 
is  low,  and  if  shrub  mortality  is  limited,  grass  produc- 
tion response  to  2,4-D  is  also  limited  but  is  not 
decreased  by  spraying.  Ineffective  control  of  sage- 
brush and  rabbitbrush  usually  results  in  redomi- 
nance  by  these  species  (Johnson  and  Payne  1968). 
Where  perennial  grasses  are  lacking,  controlling 
sagebrush  with  2,4-D  and  revegetating  with  adapted 
grasses  greatly  increase  grass  production  (Evans  et 
al .  1 986) .  Sites  dom i nated  by  low  sagebrush  species 
have  lower  potential  for  grass  production  after  sage- 
brush control  than  sites  dominated  by  big  sagebrush 
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(Evans  et  al.  1979).  This  productive  potential  may  be 
too  low  to  justify  treatment  in  many  cases  (Blaisdell 
etal.  1982).  Even  though2,4-D  may  injuregrass  seed- 
lings the  first  year  it  is  applied  (Baker  1958,  Klomp 
and  Hull  1968a),  this  is  generally  not  a  problem.  Es- 
tablished grasses  are  tolerant  of  2,4-D  and  should 
produce  increased  seed  crops forseedling  establish- 
ment in  subsequent  years  when  2,4-D  is  no  longer 
present  in  the  environment. 

In  contrast  to  perennial  grasses,  broadleaf  shrubs 
and  forbs  may  be  sensitive  to  2,4-D  atrates  applied 
to  W\\\  sagebrush  (up  to  3  lb  a.e./acre).  Certain  impor- 
tant forage  species  of  forbs,  such  as  arrowleaf  bal- 
samroot  and  milkvetch,  are  damaged  by  2,4-D,  while 
others,  such  as  hawksbeard  and  geranium,  are  not. 
Treatment  of  sagebrush  communities  that  have  high 
forb  density  could  greatly  reduce  their  production 
and  change  the  community's  relative  composition. 
Blaisdell  et  al.  (1982)  emphasize  the  importance 
of  carefully  considering  species  composition  of 
mixed  sagebrush  communities  before  treatment 
with  2,4-D.  Although  desirable  grasses  would  be 
increased,  some  desirable  forbs  and  shrubs  may  be 
reduced. 

Picloram  (0.5  lb  a.e./acre)  is  often  mixed  with 
2,4-D  to  increase  control  of  rabbitbrush  while  con- 
trolling sagebrush  (Evans  et  al.  1979). 

Picloram  may  be  active  in  the  soil  for  a  few  years 
after  application  and  is  potentially  more  damaging 
to  perennial  grasses  than  2,4-D  alone.  Picloram 
(0.25  to  0.5  lb  a.e./acre)  decreased  production  of 
wheatgrass  the  first  2  years  after  its  application,  but 
control  of  sagebrush  and  rabbitbrush  and  grass 
recovery  resulted  in  increased  grass  production 
after  that  time  (Tueller  and  Evans  1969).  Picloram 
(0.5  and  1 .5  lb  a.e./acre)  decreased  stands  of  smooth 
brome  but  not  intermediate  wheatgrass  (McCarty 
1979).  In  that  study,  application  rates  of  picloram 
(0.25  to  1  lb  a.e./acre)  recommended  to  control 
musk  thistle  did  not  reduce  nutritional  quality  of 
these  grasses.  Most  perennial  grasses  are  more  tol- 
erant of  picloram  than  many  shrubs  and  forbs  (Val- 
lentine  1980).  Application  of  picloram  to  control  rab- 
bitbrush and  forbs  in  the  sagebrush  analysis  region 
should  be  expected  to  decrease  production  of 
shrubs  and  desired  forbs.  Picloram  may  initially 
decrease  production  of  grasses,  but  grass  produc- 
tion should  recover  as  picloram  dissipates. 

Tebuthiuron,  a  broad-spectrum  herbicide,  has  a 
long  period  of  activity  in  the  soil  and  may  be  more 
effective  than  2,4-D  in  controlling  sagebrush.  How- 
ever, tebuthiuron  may  damage  grasses  and  other 
desirable  plants.  In  Oregon,  tebuthiuron  application 
rates  (1.8  lb  a.e./acre)  sufficient  to  control  sage- 
brush (more  than  90  percent  mortality)  decreased 
production  of  perennial  grasses  2  years  after  appli- 
cation (Britton  and  Sneva  1983a).  Tebuthiuron  (1  lb 
a.e./acre)  caused  chloroses  but  did  not  reduce  cover 


of  perennial  grasses,  such  as  western  wheatgrass, 
June  grass,  and  needlegrasses,  in  Wyoming  (Whit- 
son  and  Alley  1984).  Inthat  study,  blue  grama,  cheat- 
grass,  and  prickly  pear  were  tolerant  of  tebuthiuron 
at  rates  of  up  to  1  lb  a.e./acre.  On  sagebrush  and 
horsebrush  sites  in  Idaho,  grass  production 
increased  and  stayed  the  same,  respectively,  after 
tebuthiuron  (0.5  to  1  lb  a.e./acre)  application  (Mur- 
ray 1988).  Initial  decreases  in  perennial  grass  pro- 
duction should  probably  be  expected  after  most 
tebuthiuron  applications.  Application  of  high  rates 
of  tebuthiuron  (1  lb  a.e./acre)  may  decrease  peren- 
nial grasses  and  allow  annual  grasses,  as  well  as  rab- 
bitbrush, which  is  tolerant  of  tebuthiuron,  to 
increase  (Clary  et  al.  1985). 

Tebuthiuron  may  damage  and  reduce  production 
of  desirable  and  undesirable  shrubs  associated  with 
sagebrush.  Woody,  succulent,  and  herbaceous  spe- 
cies vary  in  their  sensitivity  to  tebuthiuron;  and  tebu- 
thiuron is  less  effective  on  clayey  than  on  sandy  soils 
because  of  its  soil  adsorptivity.  Because  of  this,  ad- 
ditional extensive  testing  of  tebuthiuron  is  neces- 
sary to  determine  the  sensitivity  of  different  species 
on  different  sites  and  more  accurately  determine 
vegetation  responses  to  this  herbicide.  In  general, 
it  should  be  expected  that  sagebrush  would  be  more 
damaged  than  many  associated  shrubs  and  grasses 
at  moderate  tebuthiuron  application  rates  of  0.5  to 
1  lb  a.e./acre. 

Atrazine  is  the  most  often  recommended  herbi- 
cide for  chemical  fallow  of  cheatgrass-infested 
rangelands  before  revegetation  with  perennial 
wheatgrasses  (Evans  et  al.  1969a).  Although  peren- 
nial grass  seedlings  are  sensitive  to  atrazine 
(McCarty  1979),  the  fallow  technique  allows  control 
of  annual  grasses,  conservation  of  soil  nitrogen  and 
water,  and  loss  of  atrazine  activity  during  the  fallow 
year  before  seeded  wheatgrasses  emerge.  Most 
broadleaf  plants  and  grasses  are  sensitive  to  atra- 
zine. However,  Injury  to  these  plants  is  not  usually 
a  concern  because  atrazine  treatment  of  cheatgrass 
rangelands  is  usually  followed  by  revegetation  with 
desired  species. 

Amitrole,  bromacil,  dalapon,  dicamba,  and  sima- 
zine  also  have  been  evaluated  for  cheatgrass  control 
(Canode  et  al.  1962,  Evans  et  al.  1969b).  Although 
wheatgrass  seedlings  are  tolerant  of  dicamba 
(Klomp  and  Hull  1968b)  and  dalapon  is  more  injuri- 
ous to  grasses  than  herbs,  most  of  these  herbicides 
are  injurious  to  perennial  grasses  and  broadleaf 
plants.  Their  application  on  sagebrush  rangelands 
would  generally  reduce  annual  forbs  and  grasses 
and  injure  perennial  grasses  and  forbs.  Their  use 
would  usually  be  followed  by  revegetation,  as  is  the 
case  with  atrazine. 

Treatment  of  medusahead  communities  with 
dalapon  or  diuron  may  result  in  dominance  of  cheat- 
grass  (Evans  et  al.  1969b,  Young  and  Evans  1972). 
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Cheatgrass  is  less  desirable  than  perennial  grasses 
but  more  desirable  than  medusahead.  Herbicide 
treatments  to  control  medusahead  are  most  often  fol- 
lowed by  revegetation  with  perennial  wheatgrasses 
(Young  et  al.  1969). 


Desalt  Shrub 

Although  many  desert  shrublands  may  be  domi- 
nated by  undesirable  species,  vegetation  manipula- 
tion by  plant  control  and  revegetation  is  difficult  (Jor- 
dan 1981,  Blaisdell  and  Holmgren  1984)  (see 
discussion  on  effects  of  mechanical  treatments). 
Control  of  dominant  woody  species  must  be  fol- 
lowed by  revegetation  with  desirable  plants.  Revege- 
tation is  usually  unsuccessful  on  these  shrublands 
because  of  the  low  and  erratic  precipitation.  Treat- 
ment with  herbicides  would  generally  be  expected 
to  reduce  plant  cover  and  increase  wind  erosion. 
Soil-applied  herbicides  may  persist  many  years  in 
the  Mohave  Desert  and  retard  plant  reestablish ment 
(Hunter  et  al.  1978). 


Southwestern  Shrubsteppe 

Herbicides  are  mainly  used  to  control  woody  spe- 
cies, such  as  mesquite,  creosotebush,  and  snake- 
weed, in  the  southwest  grassland  (Martin  1975, 
McDaniel  1 984).  When  these  plants  are  successfully 
controlled,  production  of  herbaceous  vegetation 
may  greatly  increase  (Cable  1976,  McDaniel  et  al. 
1982,  Gibbens  et  al.  1987).  Application  of  phenoxy 
herbicides,  such  as  2,4-D,  to  mesquite  causes  min- 
imal damage  to  associated  plants,  which  are  gener- 
ally not  actively  growing  in  late  spring  when  these 
foliar-applied  herbicides  are  most  damaging  to  mes- 
quite (Martin  1975).  However,  more  recently  devel- 
oped herbicides,  such  as  picloram,  tebuthiuron,  and 
dicamba,  are  more  effective  than  2,4-D  in  controlling 
many  southwestern  woody  plants. 

Picloram  is  recommended  for  controlling  snake- 
weed (0.5  to  1  lb  a.e./acre)  (McDaniel  1984),  and  it 
moderately  controls  creosotebush  and  whitethorn 
acacia  (up  to  1  lb  a.e./acre)  (Schmutz  1967)  and  is 
more  damaging  to  prickly  pear  (2  to  4  lb  a.e./acre) 
than  dicamba  (2  to  4  lb  a.e./acre)  (Wicks  et  al.  1969). 
Picloram  (0.5  to  1  lb  a.e./acre)  may  damage  desir- 
able shrubs,  such  as  seedlings  of  fourwing  saltbush 
(Martin  et  al.  1970)  and  mature  false  mesquite,  as 
well  as  perennial  forbs  (Martin  and  Morton  1980). 
Treatment  of  southwestern  grasslands  with  piclo- 
ram may  reduce  shrubs  and  sensitive  forbs  and 
grasses  but  over  all  should  increase  grass  produc- 
tion. 

Tebuthiuron  is  more  effective  than  other  herbi- 
cides in  controlling  creosotebush,  and  tarbush  (Jac- 
oby  et  al.  1982,  Cox  et  al.  1986,  Gibbens  et  al.  1987). 


However,  tebuthiuron  is  injurious  to  many  grasses 
and  forbs,  especially  if  applied  during  active  growth 
(Baur  1976).  Tebuthiuron  treatments  (0.4  lb 
a.e./acre)  in  New  Mexico  reduced  woody  vegetation 
and  greatly  increased  perennial  grass  and  annual 
forb  production  (Gibbens  et  al.  1987).  Tebuthiuron 
significantly  reduced  brush  species,  including  creo- 
sotebush, tarbush,  wolfberry,  fourwing  saltbush, 
snakeweed,  and  mariola.  Perennial  grass  basal 
areas  were  initially  reduced  by  treatment,  but  total 
grass  production  of  bush  muhly,  threeawn,  bristle- 
grass,  alkali  sacaton,  spike  dropseed,  and  fluffgrass 
combined  was  11  times  greater  on  the  treated  than 
untreated  area  after  4  years.  Perennial  forbs,  such 
as  desert  holly  and  hairyseed  bahia,  were  decreased 
slightly  by  tebuthiuron  treatment.  Production  of 
annual  forbs,  mainly  desert  Baileya,  round  leaf  wild- 
buckwheat,  and  Russian  thistle,  was  seven  times 
higher  on  the  treated  than  untreated  area.  Tebu- 
thiuron applied  at  rates  from  0.35  to0.9lb./acre  effec- 
tively controlled  sand  shinnery  oak  and  increased 
grass  production  several  times  (Jones  and  Petit 
1984).  Studies  in  New  Mexico  show  tebuthiuron 
treatments  of  shinnery  oak  at  0.5  lb./acre  application 
rate  reduced  shinnery  oak,  increased  productivity  of 
grasses,  and  resulted  in  a  mixed  community  of 
grasses,  forbs,  and  oak  (Gebel  1987). 

Control  of  creosotebush  by  tebuthiuron  (0.4  to  1 .3 
lb  a.e./acre)  allowed  seeded  grasses  to  persist  and 
native  grasses  to  increase  on  sites  in  Arizona  and 
Mexico  (Cox  et  al.  1986).  Southwestern  grasslands 
treated  with  moderate  rates  of  tebuthiuron  (less  than 
1  lb  a.e./acre)  should  generally  have  decreased 
woody  plant  production  and  increased  herbaceous 
production.  Certain  sensitive  grass,  forb,  and  shrub 
species  would  be  replaced  by  more  tolerant  species. 
Moderate  application  rates  and  strip  treatments  are 
recommended  to  minimize  damage  to  desirable  sen- 
sitive species.  High  rates  of  tebuthiuron  (2  to  4  lb 
a.e./acre)  necessary  to  maximize  control  of  some 
species,  such  as  mesquite  (Meyer  and  Bovey  1979), 
could  greatly  damage  understory  species.  Moderate 
application  rates  and  strip  treatments  are  recom- 
mended to  minimize  damage  to  desirable  sensitive 
species. 

Dicambahasbeen  used  to  control  undesirable  her- 
baceous and  woody  species  in  the  Southwest 
(Halifax  and  Scifres  1972).  Although  dicamba  (2  and 
4  lb  a.e./acre)  has  been  reported  to  injure  grasses, 
such  as  blue  grama  and  western  wheatgrass  (Wicks 
et  al.  1969),  established  grasses  usually  tolerate  it  at 
application  rates  (0.5  to  1  lb  a.e./acre)  used  to  con- 
trol rangeland  brush  and  weeds  (Halifax  and  Scifres 
1972). 

In  summary,  many  species  are  sensitive  to  the 
rates  and  types  of  herbicides  that  are  effective  in 
controlling  woody  plants  in  the  southwestern  shrub- 
steppe. However,  herbicidal  treatment  usually 
decreases    woody    plant    growth    and    increases 
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growth  of  grasses.  Herbaceous  production  usually 
initially  decreases  then  increases  after  a  few  years 
as  woody  species  die  and  herbaceous  species 
recover  and  respond  to  reduced  competition. 


Chaparral-Mountain  Shrub 

Herbicides  are  used  alone  or  in  conjunction  with 
burning,  mechanical  treatments,  and  revegetation  to 
decrease  the  numbers  of  woody  plants  and  increase 
herbaceous  production  in  chaparral  ranges.  Re- 
sponse of  shrub  live  oak  and  Gambel  oak  to  herbi- 
cides has  been  studied  most  because  these  oaks  are 
difficult  to  kill  and  dominate  many  areas  (Van  Epps 
1974,  Cable  1975).  Most  herbicides  used  to  control 
chaparral  shrubs  are  more  damaging  to  shrubs  and 
forbs  than  to  grasses.  These  include  phenoxy  herbi- 
cides, such  as  2,4-D,  and  soil-  and  foliar-applied  her- 
bicides, such  as  bromacil,  dicamba,  picloram,  and 
triclopyr.  When  these  herbicides  effectively  defoli- 
ate or  kill  overstory  shrubs,  grass  production  may 
double  (Marquiss  1972,  1973).  Burning  and  re- 
seeding  followed  by  phenoxy  herbicide  treatments 
greatly  reduced  oak,  manzanita,  ceanothus,  and 
other  shrubs  and  increased  grass  production  by  770 
lb/acre  in  Arizona  (Tiedemann  and  Schmutz  1966). 
Cable  (1975)  indicates  that  chaparral  areas  can  pro- 
duce about  900  lb/acre  of  native  or  seeded  perennial 
grasses  if  crown  cover  of  sprouting  shrubs  is  held 
to  less  than  5  to  10  percent  by  burning  and  herbicide 
applications. 

Phenoxy  herbicides,  such  as  2,4-D,  have  generally 
been  less  effective  than  more  recently  developed  her- 
bicides in  controlling  shrubs.  For  example,  picloram 
is  very  effective  in  killing  birch  leaf  mountain  mahog- 
any, sugar  sumac,  and  yellowleaf  silktassel  (Davis 
and  Pase  1969).  Dicamba  and  picloram  used  with 
2,4-D  are  highly  injurious  to  menziesia,  nine-bark, 
redstem  ceanothus,  and  willow  (Ryber  1970).  Some 
herbicides  are  more  effective  in  killing  the  target  spe- 
cies and  less  injurious  to  the  understory  species 
than  others.  For  example,  triclopyr  (up  to  3  lb 
a.e./acre)  controlled  Gambel  oak  better  than  piclo- 
ram (up  to  1.2  lb  a.e./acre)  and  was  much  less  inju- 
rious to  understory  forbs,  such  as  aster,  yarrow,  and 
lupine,  in  southwestern  Colorado  (Bartel  and  Ritten- 
house  1979).  Picloram  and  phenoxy  herbicide  treat- 
ments of  chaparral  should  generally  be  expected  to 
decrease  shrub  and  forb  cover  and  increase  grass 
cover  (Van  Epps  1974,  Kufeld  1977).  Picloram  treat- 
ment of  chaparral  sites  that  shed  water  to  valley  cro- 
plands could  injure  sensitive  crops,  such  as  cotton 
(Davis  and  Ingebo  1973).  Burning  Arizona  chaparral 
5  weeks  after  picloram  treatment  greatly  reduced  pic- 
loram residue  but  also  decreased  brush  control 
(Johnsen  and  Warskow  1980). 

Broadcasting  bromacil  pellets  controls  chaparral 
shrubs  and  causes  little  damage  to  understory 


grasses  (Hibbert  et  al.  1974).  Tebuthiuron  is  more 
effective  than  picloram  in  controlling  some  species 
of  oak,  but  it  also  may  be  more  damaging  to  under- 
story grasses  (Pettit  1974). 

In  general,  herbicide  treatments  of  chaparral  will 
decrease  shrub  and  forb  cover  and  increase  grass 
cover  and  production.  Partial  shrub  control  will 
result  in  a  return  to  shrub  dominance.  High  applica- 
tion rates  necessary  to  control  some  resistant  spe- 
cies, such  as  shrub  live  oak  and  Gambel  oak,  may 
drastically  reduce  understory  perennials  and  allow 
invasion  and  dominance  by  annuals.  Integrated 
brush  management  using  fire,  herbicides,  and 
revegetation  where  necessary  can  convert  many 
chaparral  sites  to  highly  productive  grasslands. 


PInyon-Juniper 

Picloram  and  tebuthiuron  are  soil  active  and  are 
the  main  herbicides  used  to  treat  pinyon  and  juniper 
(Johnsen  1987).  Different  species  of  juniper  vary  in 
their  sensitivity  to  these  herbicides,  but  more  spe- 
cies are  sensitive  to  picloram  than  tebuthiuron.  Tree 
mortality  varies  with  species,  site,  rate,  and  type  of 
application  (Johnsen  1987).  Response  of  understory 
species  to  treatment  is  dependent  on  the  tree  mor- 
tality and  on  the  sensitivity  of  the  understory  species 
to  the  herbicides.  Both  picloram  and  tebuthiuron  per- 
sist in  the  soil  for  some  years  and  may  injure  under- 
story grasses,  shrubs,  and  forbs.  Individual  tree  treat- 
ments with  these  herbicides  may  be  more  effective 
in  controlling  the  trees  and  less  injurious  to  under- 
story species  than  broadcast  applications  (Evans  et 
al.  1975,  Johnsen  1987).  Evans  et  al.  (1975)  discour- 
aged broadcast  treatments  of  picloram  because 
many  stands  lack  sufficient  understory  species  to 
respond  to  tree  control,  and  species  that  are  there 
may  be  injured  by  picloram.  They  recommended 
spot  treating  of  pinyon-juniper  stands  with  picloram 
orusing  picloram  asafollowuptreatmentafterchain- 
ing.  They  also  cautioned  that  using  picloram  on 
some  sites  could  result  in  dominance  by  annual 
grasses,  such  as  cheatgrass  or  medusahead,  be- 
cause they  are  resistant  to  picloram  (Evans  and 
Young  1985). 

However,  Johnsen  (1987)  notes  that  picloram 
applied  to  individual  trees  caused  little  damage  to 
associated  understory  species  and  that  aerially  ap- 
plied picloram  (4  lb  a.e./acre)  did  not  damage  blue 
grama  or  side-oats  grama  grasses  in  Arizona.  In  con- 
trast, tebuthiuron  may  kill  understory  grasses  and 
forbs  several  feet  away  from  individually  treated 
trees.  High  rates  of  aerial-applied  tebuthiuron  (4  lb 
a.e./acre)  killed  cool-season  grasses  in  Arizona. 
However,  the  lower  recommended  aerial  application 
rates  of  ooth  picloram  and  tebuthiuron  (2  lb 
a.e./acre)  resulted  in  good  stands  of  perennial  grass 
within  5  years  on  sites  that  had  residual  grass  stands 
at  treatment. 
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Plains  Grassland 

Herbicides  are  used  on  plains  grasslands  to  con- 
trol some  woody  plants,  such  as  sand  sagebrush 
(Bovey  1964)  and  fringed  sagebrush  (Smika  et  al. 
1963),  but  are  mainly  used  to  control  noxious  herba- 
ceous weeds,  which  include  musk  thistle  (Roeth 
1979),  Canadian  thistle  (Gallagher  and  Vanden  Born 
1976),  knapweed  (Hubbard  1975),  ragweed 
(McCarty  and  Self  res  1972),  and  leafy  spurge 
(Bowes  and  Molberg  1975).  Herbicides  also  are  used 
to  help  establish  forage  grasses  (Morrow  and 
McCarty  1976).  Herbicides  most  commonly  used 
include  2,4-D,  picloram,  and  dicamba.  Bromacil  and 
atrazine  may  also  be  used  for  weed  control  before 
seeding  perennial  grasses.  Atrazine  may  be  used  to 
increase  protein  content  and  drought  tolerance  of 
grasses,  such  as  blue  grama  (Houston  1977). 

Control  of  broadleaf  plants  by  selective  herbi- 
cides, such  as  2,4-D,  usually  increases  grass  produc- 
tion. Application  of  2,4-D  (2  lb  a.e./acre)  to  mixed 
prairie  decreased  broadleaf  shrubs  and  forbs,  such 
as  fringed  sagebrush,  curly  cup  gumweed,  star  lily, 
milkvetch,  hairy  aster,  blue-bells,  and  evening  prim- 
rose, and  increased  some  grasses  and  forbs,  such 
as  thickspike  wheatgrass,  western  wheatgrass,  and 
globe  mallow  (Hyder  1971).  Control  by  2,4-D  (2  lb 
a.e./acre)  of  weedy  forbs,  such  as  annual  salt- 
bush,  kochia,  and  Russian  thistle,  increased  produc- 
tion of  needlegrass  and  wheatgrass  (Nichols  and 
McMurphy  1969). 

Picloram  may  damage  sensitive  grasses  as  well  as 
broadleaf  plants.  Picloram  (1  lb  a.e./acre)  applied 
with  or  without  2,4-D  controlled  snakeweed  and 
prickly  pear  and  initially  damaged  blue  grama  and 
needle-and-thread  grass  (Gesink  et  al.  1973).  The 
grasses  recovered  and  had  increased  production  5 
years  after  treatment.  Needle-and-thread  grass  was 
more  tolerant  to  picloram  than  blue  grama,  and  pro- 
duction increased  on  needle-and-thread  grass  plots 
treated  at  low  rates.  Picloram  may  selectively  reduce 
forbs  and  some  grasses.  Picloram  (0.75  to  4  lb 
a.e./acre)  decreased  yarrow,  aster,  and  ironweed, 
and  some  grasses,  such  as  blue  and  hairy  grama,  but 
picloram  did  not  decrease  little  and  big  bluestem, 
indiangrass,  or  switchgrass  (Arnold  and  Santel- 
mann  1966).  These  studies  illustrate  how  picloram 
may  affect  plant  community  composition  when  spe- 
cies of  different  sensitivity  are  present. 

Herbicides  commonly  used  on  plains  grasslands 
for  weed  control  before  revegetation  may  initially 
damage  grass  seedlings.  Picloram  (0.75  to  3  lb  a.e./ 
acre)  reduced  seedling  emergence  of  side-oats 
grama,  big  bluestem,  switchgrass,  and  blue  grama, 
but  big  bluestem  was  more  tolerant  than  the  other 
species  (Arnold  and  Santelmann  1966).  Picloram 
(0.5  lb  a.e./acre)  controlled  knapweed  and  allowed 
establishment  of  wheatgrasses   (Hubbard   1975). 


Creeping  red  fescue  and  timothy  were  tolerant  of  pic- 
loram (0.25  lb  a.e./acre)  and  dicamba  (0.5  lb 
a.e./acre)  used  to  control  Canada  thistle  if  they  were 
seeded  one  growing  season  after  herbicide  applica- 
tion (Gallagher  and  Vanden  Born  1976). 

Atrazine  may  be  used  to  control  annual  weeds  in 
warm-season  grasses  that  are  normally  tolerant, 
except  at  the  seedling  stage  (Bahler  et  al.  1984). 
Seedlings  of  Caucasian  bluestem  and  switchgrass 
were  more  tolerant  to  atrazine  (3  ppm  in  greenhouse 
soil)  than  indiangrass,  sideoats  grama,  and  blue 
grama  (Bahler  etal.  1984).  Atrazine  (1.8  lb  a.e./acre) 
applied  to  a  shortgrass  prairie  in  Colorado  con- 
trolled annual  forbs  and  grasses  and  reduced  the  fre- 
quency of  cool-season  grasses,  such  as  squirreltail, 
western  wheatgrass,  and  needle-and-thread  grass 
(Houston  1977).  Frequency  of  warm-season 
grasses,  such  as  blue  grama,  threeawn,  and  sand 
dropseed  increased,  as  did  that  of  some  perennial 
forbs,  hairy  gold  aster,  and  rush  skeleton  plant. 

Applications  of  selective  herbicides,  such  as 
2,4-D,  on  plains  grasslands  may  be  expected  to 
increase  grasses  and  decrease  broadleaf  species. 
Applications  of  picloram  and  atrazine  to  control  nox- 
ious herbaceous  and  woody  weeds  or  to  control 
annuals  before  revegetation  may  favor  or  disfavor 
certain  broadleaf  and  grass  species,  depending  on 
relative  herbicide  sensitivity.  These  herbicides  can 
greatly  change  the  composition  of  mixed  prairie 
communities. 


Mountain/Plateau  Grasslands 

Mountain  and  plateau  grasslands  have  generally 
been  treated  with  herbicides  when  they  are  domi- 
nated by  weedy  shrubs  and  forbs.  Application  of 
2,4-D  (3  lb  a.e./acre)  to  degraded  meadows  in  Col- 
orado controlled  silver  sagebrush  and  decreased 
forbs  such  as  agoseris,  eriogonium,  sneezeweed,  lu- 
pine, and  vetch,  as  well  as  dandelion  and  cinquefoil 
(Turner  1969).  In  that  study,  grasses  and  sedges 
increased  greatly  in  cover  and  production  after 
shrub  and  forb  control.  Species  composition  of 
grasses  did  not  change  greatly  after  herbicide  treat- 
ments, and  some  forbs,  such  as  cinquefoil,  though 
initially  set  back,  had  high  frequency  9  years  after 
treatment.  In  Wyoming,  application  of  2,4-D  (1,2  and 
4  lb  a.e./acre)  decreased  the  cover  and  production 
of  forbs  such  as  lupine,  avens,  agoseris,  pussytoes, 
arnica,  and  cinquefoil  (Hurd  1955).  Some  forbs, 
such  as  yarrow,  sandwort,  cerasticean,  and  bed- 
straw,  were  tolerant  of  2,4-D,  while  others,  such  as 
aster,  eriogonium,  and  phlox,  were  moderately  sen- 
sitive to  the  herbicide.  Cover  and  production  of 
grasses  and  sedges  increased  relative  to  untreated 
plots.  Application  of  2,4-D  (1 ,  2,  3  and  4  lb  a.e./acre) 
to  mountain  grasslands  in  Nevada  to  control  iris  also 
greatly  reduced  dandelion  and  yarrow  the  first  year 
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after  treatment  (Eckert  et  al.  1973b).  Production  of 
slender  wheatgrass,  Nevada  bluegrass,  and  meadow 
barley  greatly  increased  after  iris  control.  Treatment 
of  mountain  grasslands  with  selective  herbicides, 
such  as  2,4-D,  can  be  expected  to  increase  produc- 
tion of  grass  and  grasslike  plants  and  decrease  pro- 
duction of  shrubs  and  forbs.  Forbs  that  are  tolerant 
of  2,4-D  or  can  readily  reestablish  from  seed  will  per- 
sist in  the  meadow  communities. 


Coniferous/Deciduous  Forests 

Chemical  treatments  would  affectthespecies  com- 
position, size,  density,  and  vigor  of  the  vegetation  in 
coniferous/deciduous  forests.  These  impacts  may 
range  from  complete  control  of  target  vegetation  to 
negligible  damage,  depending  on  species,  chemi- 
cals used,  dosages,  and  timing  of  applications. 

Herbicides  such  as  picloram,  triclopyr,  glypho- 
sate,  and  atrazine  may  result  in  brush  and  hardwood 
defoliation,  top  kill,  and  minimal  resprouting.  These 
treatments  would  temporarily  reduce  competitors, 
increase  the  amount  of  light  reaching  conifers  and 
other  desirable  species,  and  decrease  bush  and 
grass  competition  for  soil,  moisture,  and  nutrients. 
I  mpacts  would  be  greater  on  plant  sprouts  and  seed- 
lings than  on  full-grown  plants.  Using  herbicides 
can  increase  the  growth  rate  of  conifer  seedlings 
stressed  by  competition.  Herbicide  injections  would 
leave  trees  standing  and  would  create  additional  fire 
hazards  from  the  dead  needles  or  leaves. 


CLIMATE  AND  AIR  QUALITY 


Climate 

Because  the  factors  influencing  climate  are  so 
large  in  scale  compared  with  the  size  of  any  individ- 
ual proposed  vegetation  treatment,  none  of  the  vege- 
tation treatment  methods  would  have  any  significant 
impact  on  the  climate. 

Global  carbon  dioxide  and  methane  levels  are 
increasing,  and  have  been  called  "greenhouse 
gases,"  implying  their  increased  concentrations 
may  lead  to  changes  in  precipitation  and  tempera- 
ture (both  in  timing  and  intensity).  All  vegetation  is 
important  in  the  processing  and  recycling  of  oxygen 
and  carbon  through  photosynthesis.  By  converting 
carbon  dioxide  into  oxygen  and  plant  fiber,  carbon 
is  "fixed;"  removed  from  the  atmosphere  until  the 
plant  material  either  decomposes  or  burns.  Grass- 
lands may  fix  carbon  at  a  faster  rate  than  woody  vege- 
tation types,  but  the  total  mass  of  fixed  carbon  is 
much  less.  Of  the  treatment  methods  considered, 
prescribed  burning  has  the  greatest  potential  foradd- 
ing  carbon  dioxide  and  fine  particulate  matter  to  the 
atmosphere. 


Although  the  "greenhouse  effect"  theory  is  very 
popular,  the  probability  of  its  occurrence  and  poten- 
tial effects  are  unknown  at  this  time.  To  validate  the 
theory,  a  multi-year,  multi-million  dollar  research 
program  was  established  by  President  Bush,  and  is 
administered  by  the  interagency  Committee  on 
Earth  Sciences.  The  Bureau  of  Land  Management 
is  a  participating  agency  in  this  research. 


Air  Quality 

The  most  significant  impacts  on  air  quality  would 
be  moderate  increases  in  noise,  dust,  and  combus- 
tion engine  exhaust  generated  by  manual  and  me- 
chanical treatment  methods;  smoke  from  prescribed 
burning;  and  moderate  noise  and  minimal  chemical 
drift  from  aerial  application  of  herbicides.  Impacts 
would  be  temporary,  small  in  scale,  and  quickly 
dispersed  throughout  the  EIS  area.  These  factors, 
combined  with  standard  management  practices 
(stipulations),  minimize  the  significance  of  potential 
impacts.  Federal,  State,  and  local  air  quality  regula- 
tions would  not  be  violated. 

Potential  air  quality  impacts  are  assessed  before 
project  implementation.  Site-specific  plans  are 
reviewed  for  compliance  with  applicable  laws  and 
policies,  and  existing  air  quality  is  inventoried  so 
that  changes  associated  with  BLM  proposals  may  be 
determined.  Additional  mitigation  may  be  incorpo- 
rated into  specific  project  proposals  to  further  re- 
duce potential  impacts.  For  example,  prescribed 
burning  activities  must  comply  with  the  BLM  Man- 
ual, Sections  921 1 .31  (E),  Fire  Planning,  and  9214.33, 
Prescribed  Fire  Management,  to  minimize  air  quality 
impacts  from  resulting  smoke.  This  procedure 
requires  compliance  with  individual  State  and  local 
smoke  management  programs  that  specify  the  con- 
ditions underwhich  burning  may  be  conducted.  Sim- 
ilarly, standard  management  practices  for  aerial 
application  of  herbicides  limit  the  amount  of  drift 
into  nontarget  areas. 


Manual  and  Mechanical  Methods 

Fugitive  (wind-blown)  dust  from  manual  or 
mechanical  equipment  wOuld  have  a  localized,  tem- 
porary impact.  Power  equipment  and  machinery 
exhaust  would  emit  carbon  monoxide,  sulfur  diox- 
ide, and  nitrogen  dioxide;  however,  the  quantities 
would  be  so  small  that  their  isolated  and  temporary 
use  would  not  cause  significant  impacts.  Noise  lev- 
els could  approach  90  decibels  (dbA)  for  short  time 
periods,  but  no  long-term  impacts  are  anticipated. 
Impacts  would  not  vary  significantly  by  vegetation 
analysis  region.  Standard  management  practices 
would  limit  impacts  to  the  immediate  vicinity  of  the 
treatment  area. 
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Biological  i^etPiods 

Biological  treatments,  which  do  not  use  machines 
or  chemicals,  have  little  potential  to  affect  air  quality. 
Biological  treatments  may  cause  minor  odors 
because  of  confined  animals,  but  these  effects 
would  be  restricted  to  the  immediate  treatment  area 
and  would  dissipate  rapidly.  Impacts  would  not  vary 
significantly  by  analysis  region,  because  the  area 
treated  by  biological  methods  remains  nearly  con- 
stant for  all  alternatives. 


Prescribed  Burning 

Particulate  matter,  volatile  organic  compounds, 
and  carbon  monoxide  are  the  primary  pollutants 
emitted  during  prescribed  burning  that  would  affect 


air  quality.  Compliance  with  local  smoke  manage- 
ment programs  would  minimize  these  effects.  The 
timing,  vegetation  type,  size  of  burns,  fuel  arrange- 
ment and  moisture,  ignition  techniques  and  pat- 
terns, and  weather  conditions  are  all  specified  to 
keep  smoke  amounts  within  acceptable  limits.  The 
actual  level  of  impact  depends  on  a  combination  of 
all  these  factors,  but  regardless  of  the  burning  con- 
ditions, air-quality  regulations  would  be  met.  The 
health  effects  of  prescribed  burning  are  described 
later  in  this  chapter  and  detailed  in  Appendix  D. 

Table  3-5  summarizes  air  pollutant  emissions  due 
to  prescribed  burning  by  program  alternative.  Poten- 
tial cumulative  impacts  may  occur  when  multiple  pre- 
scribed fires  occur  simultaneously.  In  the  Pacific 
Northwest  (where  cumulative  impacts  are  most 
likely),  smoke  management  committees  limit  burn- 
ing by  Federal,  state  and  private  groups  to  minimize 
cumulative  impacts. 


Table  3-5 

Annual  Prescribed  Burning  Pollutant  Emissions 
by  Program  Alternative  (tons) 


Program  Alternative 

Pollutant 

Proposed 
Action 

No  Aerial 
Herbicide 

No 
Herbicide 

No 
Burning 

No 
Action 

Carbon  Monoxide 

29,400 

36,500 

37,100 

0 

23,900 

Nitrogen  Oxides 

1,300 

1,700 

1,700 

0 

1,100 

Sulfur  Dioxidei 

— 

— 

— 

— 

— 

Total  Suspended 
Particulates 

4,800 

6,300 

6,400 

0 

4,200 

Inhalable 
Particulates 

3,200 

4,100 

4,200 

0 

2,700 

Volatile  Organic 
Compounds 

6,300 

8,400 

8,600 

0 

5,800 

Acres  Burned 

97,765 

132,290 

136,390 

0 

92,680 

1  Sulfur  dioxide  emissions  are  negligible. 

Fuel  Loading: 

Chaparral  -  3  tons/acre 

Coniferous  -  6  tons/acre 

Grasslands  -  Vz  ton/acre 

Pinyon-Juniper  -  5  tons/acre 

Sagebrusfi  -  3  tons/acre 

Activity  fuels  -15  tons/acre 
Fuel  Consumption:  100  percent. 
Emission  Factors:  U.S.  Environmental  Protection  Agency  (1989). 
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Chemical  Methods 

Spray  drift  and  volatilized  chemicals  from  aerial, 
ground  vehicle,  and  hand  applications  of  herbicides 
could  occur,  but  w^ould  not  significantly  affect  air 
quality.  Spray  droplets  of  100  microns  and  less  are 
most  prone  to  drift,  and  may  be  carried  long  dis- 
tances before  reaching  the  ground.  Standard  man- 
agement practices  that  can  minimize  these  impacts 
include  using  spray  equipment  designed  to  produce 
200-  to  800-micron-diameter  droplets  and  prohib- 
iting spraying  when  the  wind  speed  exceeds  6  miles 
per  hour  or  blows  in  the  wrong  direction.  Health 
risks  associated  with  chemical  drift  are  discussed 
later  in  this  chapter  and  are  detailed  in  Appendix  E. 
Esterformulations  of  2,4-D  or triclopyr applied  in  die- 
sel  oil  are  prone  to  volatilization;  all  other  herbicides 
are  less  volatile.  The  use  of  ground  vehicles  and  air- 
craft to  apply  the  herbicides  could  temporarily  cause 
noise  levels  to  reach  90  dbA;  however,  no  long-term 
effects  are  anticipated. 


GEOLOGY  AND 
TOPOGRAPHY 

Geology  interacts  either  directly  or  indirectly  with 
all  other  environmental  factors.  For  example,  the 
rock  type  of  a  specific  area  can  exert  a  major  influ- 
ence in  controlling  soil  development,  vegetation 
community  composition,  and  plant  growth  rates. 
Soil  moisture  retention  is  indirectly  related  to  the 
geologic  material  and  weathering  conditions.  The 
environmental  resources  that  are  most  closely  asso- 
ciated with  the  geology  include  soil  resources  and 
water  resources.  The  possibilityof  increased  soil  ero- 
sion or  accumulation  of  chemical  herbicides  in  soils 
are  potential  impacts  of  the  various  vegetation  treat- 
ments. Alternative  treatment  programs  are  specifi- 
cally identified  and  discussed  in  the  Soils  section. 
Potential  impacts  to  water  resources  from  either 
increased  sedimentyieldsorincreasedchemical  her- 
bicides resulting  from  vegetation  treatments  are  dis- 
cussed in  detail  in  the  Aquatic  Resources  section. 
Although  these  related  resources  may  be  affected, 
the  implementation  of  vegetation  treatment  alterna- 
tives and  the  application  of  the  methods  considered 
in  this  EIS  are  not  expected  to  directly  affect  geo- 
logic resources. 

Topography  typically  is  linked  to  the  area  geology 
and  also  is  a  consequence  of  many  interacting  envi- 
ronmental factors.  The  topography  of  an  area  may 
serve  to  restrict  the  distribution  of  certain  vegetation 
communities  because  of  the  climate  associated  with 
that  area's  elevation.  Certain  topographic  highs 
(mountain  ranges)  influence  weather  patterns  and 
cause  a  "rain  shadow"  effect  on  much  of  the  interior 


regions  of  the  American  West,  causing  leeward 
areas  to  receive  less  moisture  than  the  windward 
areas.  Treatment  programs  that  use  mechanical 
equipment  (that  is,  tilling,  bulldozing,  etc.)  have  the 
recognized  capacity  to  produce  minor  changes  in 
the  topographic  landscape.  However,  the  implemen- 
tation of  vegetation  treatment  alternatives  and  the 
application  of  the  methods  considered  in  this  EIS  are 
not  expected  to  substantially  affect  topography. 


SOILS 

Vegetation  treatments  may  affect  the  physical 
characteristics  of  soils  directly,  alter  the  abundance 
and  types  of  vegetation  that  may  shield  soils  from 
erosion,  or  alter  the  presence  and  abundance  of  soil 
microorganisms  or  larger  organisms  that  contribute 
to  overall  soil  quality. 


Manual  Methods 

The  disturbance  of  soils  caused  by  manual  meth- 
ods of  vegetation  treatment  should  be  negligible.  Be- 
cause manual  vegetation  methods  generally  are  re- 
served for  small  isolated  areas  (because  of  labor 
expenses)  and  because  they  do  not  directly  affect 
the  surficial  organic  layer  of  the  soil,  this  treatment 
method  will  not  be  evaluated  on  an  analysis  region 
basis.  Overall,  manual  treatment  effects  on  soils 
should  be  minimal  compared  with  those  that  may 
occur  with  the  mechanical  treatments  described  in 
the  following  sections. 


Mechanical  Methods 

The  effects  of  mechanical  treatments  on  soils  and 
their  hydrologic  characteristics  depend  on  the  fol- 
lowing: (1 )  soil  exposure  following  treatment;  (2)  the 
direct  effect  of  soil  disturbance  on  soil  properties; 
and  (3)  the  site  conditions,  especially  precipitation 
pattern  and  slope.  Mechanical  methods  include  two 
general  types:  (1)  methods  such  as  mowing  and 
roller  chopping,  which  remove  top  growth  but  do  not 
directly  disturb  the  soil,  and  (2)  methods  such  as 
plowing  and  chaining,  which  can  remove  the  entire 
plant,  including  roots,  and  directly  disturb  the  soil 
(Blackburn  1983). 

Plant  and  litter  cover  protect  the  soil,  and  roots 
hold  the  soil  in  place,  so  lack  of  plant  cover  is  highly 
correlated  with  runoff  and  erosion  on  rangelands 
(Rauzi  1960,  Rauzi  and  Fly  1968,  Branson  et  al. 
1981).  Any  reduction  in  cover  by  vegetation  manip- 
ulations would  tend  to  increase  runoff  and  erosion 
on  rangeland  watersheds.  Mechanical  treatments 
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are  designed  to  increase  plant  cover  by  encouraging 
the  growth  of  nontarget  species  already  present  or 
byfacilitating  artificial  revegetation.  Vegetation  treat- 
ment aimed  at  reducing  woody  species  and  increas- 
ing herbaceous  species  greatly  reduces  water  runoff 
and  erosion  while  improving  soil  stability.  Where  re- 
vegetation  is  necessary  to  produce  desired  cover 
after  plant  control,  the  hydrologic  response  to  con- 
trol may  be  greatly  dependent  on  the  success  of  re- 
vegetation.  For  example,  disk  plowing  sagebrush 
and  drilling  beardless  bluebunch  wheatgrass 
reduced  bareground  by  30  percent  and  decreased 
runoff  and  erosion  at  sites  in  Colorado  (Lusby1979). 
However,  plowing  and  unsuccessful  revegetation  of 
sagebrush  in  Nevada  decreased  infiltration  rates 
(Gifford  1968,  Jager  1972).  Effects  of  mechanical 
vegetation  manipulation  on  soils  must  be  evaluated 
with  respect  to  the  effects  of  the  treatment  on  total 
vegetation  cover  compared  to  nontreated  range- 
land. 

The  direct  effects  of  mechanical  disturbance  on 
soils  depend  on  the  type  and  extent  of  disturbance, 
the  soil  texture  and  structure,  and  the  soil  water  con- 
tent when  disturbed.  Although  little  data  are  avail- 
able on  the  direct  effects  of  mechanical  disturbance 
on  rangeland  soils,  literature  from  tillage  of  agricul- 
tural soils  suggests  some  principles.  Soil  aggregate 
stability  is  necessary  for  high  infiltration  rates  and 
soil  stability.  Aggregate  stability  is  maintained  by 
vegetation  cover,  which  protects  the  aggregates 
from  raindrop  impact,  and  by  soil  organic  matter, 
which  holds  aggregates  together  (Tate  1987).  Lack 
of  soil  aggregation  results  in  formation  of  a  surface 
crust,  especially  on  fine-textured  soils,  which 
reduces  infiltration,  soil  aeration,  and  associated 
plant  growth  (Gary  and  Evans  1974).  Some  range- 
land  soils  have  pronounced  vesicular  crusts  in  the 
interspaces  between  tree,  shrub,  and  grass  plants. 
These  crusts  have  poor  structure  and  much  lower 
infiltration  rates  than  the  well-aggregated  soils 
under  the  shrubs  or  trees  (Blackburn  and  Skau 
1974).  Mechanical  treatment  disturbance  of  these 
and  other  crusted  soils  could  be  expected  to 
increase  infiltration  for  a  while,  but  unless  soil  vege- 
tation cover,  organic  matter,  soil  aggregation,  and 
porosity  are  increased  in  association  with  vegetation 
response  to  the  treatment,  the  crusts  will  reform  and 
infiltration  will  continue  to  be  low.  Thus,  the  effects 
of  mechanical  treatments  on  crusted  soils  are  highly 
dependent  on  vegetation  response  after  treatment. 
A  high  cover  of  vegetation  protects  and  maintains 
soil  aggregation  by  reducing  raindrop  impact  and  by 
adding  organic  matter  (Gary  and  Evans  1974). 

Mechanical  treatments  such  as  disking  or  tilling 
are  designed  to  aerate,  lift,  twist,  shear,  and  incorpo- 
rate the  surf  icial  vegetative  cover  and  organic  matter 
into  the  soil.  This  mixing  adds  important  organic  nut- 
rients to  the  root  zone  and  facilitates  the  establish- 
ment of  newly  planted  vegetation.  However,  me- 


chanical treatments  may  possibly  increase  runoff 
and  erosion  on  some  highly  sloping  sites,  especially 
the  fine-textured,  unstable,  crusted  soils  that  are  pre- 
sent on  some  sagebrush  and  desert  shrub  range- 
lands.  I  n  addition,  the  mechanical  treatment  and  sup- 
pression of  nitrogen-fixing  vegetation  (that  is, 
Geanothus  spp.)  may  result  in  a  dramatic  reduction 
in  the  abundance  of  nitrogen-fixing  bacteria.  Re- 
covery of  infiltration  rates  and  sediment  control  on 
some  sites  generally  occurs  with  time,  depending  on 
the  speed  of  natural  or  artificial  revegetation  and 
replacement  of  vegetation  cover. 

Soil  texture  and  morphology  also  affect  soil 
response  to  mechanical  treatments.  Coarse- 
textured  soils  with  initially  high  infiltration  rates  and 
clayey  soils  with  low  infiltration  rates  generally 
would  be  expected  to  change  little  after  direct 
mechanical  disturbance.  However,  if  the  mechanical 
treatment  creates  furrows  or  pits  to  hold  water  or 
breaks  up  a  shallow  soil  layer  of  limited  permeability, 
infiltration  may  be  increased  (Brown  et  al.  1985). 
Herbel  (1984a)  recommended  no  mechanical  treat- 
ment of  sandy  soils  in  windy  areas  because  of  the 
resulting  increase  in  wind  erosion  when  vegetation 
cover  is  lost. 

Effects  of  mechanical  treatments  also  are  highly 
dependent  on  precipitation  pattern  and  ground 
slope.  Temporary  loss  of  vegetation  cover  from 
mechanical  treatments  may  result  in  increased  ero- 
sion from  high-intensity  summer  thunderstorms; 
however,  erosion  from  gentle  winter  snow  and  rain- 
fall probablywould  be  limited.  For  example,  convert- 
ing sagebrush  to  grass  by  plowing  and  seeding 
reduced  summer  rainfall  runoff  but  increased  snow- 
melt  runoff  (Lusby  1979).  Because  most  of  the  sed- 
iment production  and  runoff  was  associated  with 
summer  runoff,  the  conversion  decreased  erosion 
and  runoff  overall. 

Many  mechanical  methods  are  limited  to  ground 
slopes  of  less  than  30  percent;  however,  erosion  haz- 
ards are  greatest  on  slopes  greater  than  20  percent 
(Jordan  1981).  Thus,  mechanical  methods  have  the 
potential  to  greatly  increase  erosion  on  steep  slopes 
but  in  practice  are  most  frequently  used  on  gentle 
slopes  where  the  erosion  hazard  is  limited. 

A  recognition  of  the  negative  impacts  of  recurrent 
disturbance  has  resulted  in  an  emphasis  on  min- 
imum tillage  of  agricultural  soils  (Donahue  et  al. 
1977).  Hutten  and  Gifford  (1988)  found  that  fre- 
quently plowed  agricultural  soils  had  overall  lower 
infiltration  rates  and  higher  sediment  production 
than  adjacent  rangeland  soils.  Although  the  fre- 
quency of  rangeland  soil  disturbance  with  mechan- 
ical plant  control  is  much  less  than  that  of  tilled  agri- 
cultural soils,  mechanical  compaction  of  rangeland 
soils  has  long  been  identified  as  a  potential  problem 
(Lull  1959).  Direct  impacts  associated  with  mechan- 
ical disturbance  will  be  highly  site-  and  treatment- 
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specific,  but  negative  impacts  would  be  most 
expected  on  fine-textured  soils  lacking  organic 
matter  and  soil  structure  with  low  aggregate  stability 
and  a  tendency  to  form  a  crust.  Soil  compaction 
symptoms  and  causes  have  been  discussed  by 
Robertson  and  Erickson  (1978).  Compaction  from 
mechanical  treatments  of  rangeland  soils  should  be 
much  less  than  agricultural  soils.  Heavy  machinery 
driven  over  rangeland  soils  to  control  vegetation 
may  compact  surface  and  subsurface  soils  and 
reduce  aggregation.  Range  management  equipment 
that  disturbs  the  soil  may  break  down  large  aggre- 
gates to  smaller,  less  stable  aggregates.  Compac- 
tion is  especially  pronounced  on  wet  and  poorly 
drained  soils. 

The  general  impacts  of  mechanical  treatments  on 
rangeland  vegetation  and  soils  have  been  summa- 
rized by  Blackburn  (1983).  Cutting  and  mowing 
methods,  such  as  roller  chopping,  result  in  minimal 
physical  soil  disturbance  and  may  produce  soil- 
protecting  mulch.  The  soil  disturbance  produced  by 
grubbing,  bulldozing,  and  chaining/cabling 
increases  with  increased  density  of  the  woody  target 
species.  Soil  disturbance  by  these  methods  may  be 
extensive,  but  pits  created  by  plant  extraction  and 
debris  left  in  place  may  trap  water  and  limit  runoff 
and  erosion.  Rootplowing  and  disk  plowing  com- 
pletely disturb  the  surface  and  sometimes  the  sub- 
surface soil. 

Conversion  from  woody  to  herbaceous  vegetation 
would  not  necessarily  increase  water  yields  from 
rangeland  watersheds,  but  if  vegetation  cover  is 
maintained  by  existent  and  seeded  herbaceous 
plants  after  mechanical  disturbance,  runoff  and  ero- 
sion should  decrease.  Revegetation  to  replace  lost 
cover  would  be  recommended  to  reduce  potential 
erosion  on  windrowed  sites.  Increased  surface 
roughness  after  mechanical  disturbance  may 
decrease  runoff  and  erosion  of  some  noncrusting 
soils  as  long  as  vegetation  cover  is  not  greatly 
reduced.  Coarse-textured  soils  of  many  rangelands 
would  continue  to  maintain  similar  infiltration  and 
sediment  production  rates  after  mechanical  treat- 
ment. 

Although  various  literature  sources  discuss  the 
efficacy  of  mechanical  control  treatments,  data  that 
detail  the  impacts  of  these  treatments  are  sparse 
(Blackburn  1983).  Sagebrush  and  pinyon-juniper 
sites  have  been  most  studied  to  determine  effects  of 
mechanical  treatments  on  soils  and  hydrology.  Im- 
pacts of  plant  control  on  soils  and  hydrology  are 
extremely  variable  because  of  interactions  of 
weather,  control  method,  vegetation  response,  soil 
properties,  and  post-treatment  management  (Black- 
burn 1983).  Because  these  interactions  are  not 
understood  in  detail,  predictions  of  treatment 
responses  are  difficult  to  make  on  specific  sites  that 
have  not  been  researched. 


Sagebrush 

Since  1940,  millions  of  hectares  of  sagebrush  have 
been  cleared  in  the  Western  United  States.  The  lim- 
ited information  on  impacts  from  mechanical  disturb- 
ance varies  with  the  site  and  treatment  (Blackburn 
1983).  Parker  (1979)  has  reviewed  the  various 
mechanical  methods  for  controlling  sagebrush,  and 
Blaisdelletal.  (1982)  discuss  theirapplication  to  spe- 
cific sites. 

Disk  plowing  of  sagebrush  and  drill  seeding  of 
beardless  bluebunch  wheatgrass  in  Colorado  quad- 
rupled herbaceous  forage  production  and  de- 
creased summer  runoff  and  annual  sediment  yield 
by  75  and  80  percent,  respectively,  on  a  watershed 
scale  (Lusby  1979).  Infiltration  decreased  and  sedi- 
ment production  increased  after  plowing  sagebrush 
and  unsuccessfully  seeding  perennial  grass  in 
Nevada  on  silt-loam  soils  (Gifford  1972).  The  failure 
to  replace  vegetation  cover  and  the  crusted  nature 
of  these  fine-textured  soils  may  account  for  the  neg- 
ative response  to  plowing  in  this  study.  Similar 
crusted  soils  in  Nevada  had  increased  sediment  pro- 
duction after  disturbance  by  off-road  vehicles  (Eck- 
ert  et  al.  1979). 

On  a  sagebrush  site  in  Idaho,  infiltration  rates 
decreased  after  plowing  and  seeding  grass  but  recov- 
ered after  6  years  (Gifford  1982).  Hydrologic  charac- 
teristics of  some  sagebrush  sites  in  Nevada  were  sim- 
ilar or  improved  6  to  17  years  after  plowing  and 
seeding  the  grass  (Blackburn  and  Skau  1974).  In 
these  studies,  the  presence  of  a  vesicular  crust  most 
negatively  affected  infiltration.  Soils  with  a  vesicular 
crust  that  are  disturbed  are  highly  unstable  and  may 
producesuspended  sediment  with  intense  rainshow- 
ers.  Blackburn  and  Skau  concluded  that  mechani- 
cally converting  sagebrush  to  grass  may  not  affect 
infiltration  rates  of  soils  without  a  vesicular  crust  and 
may,  only  after  some  time,  improve  infiltration  rates 
on  soils  with  a  vesicular  crust,  possibly  as  vegetation 
cover,  soil  organic  matter,  and  aggregate  stability 
increase.  In  another  study  in  Nevada,  plowing  and 
seeding  grasses  reduced  infiltration  rates  and 
increased  sediment  production  immediately  after 
treatment,  but  after  2  years  infiltration  rates  were 
recovering  and  sediment  production  was  similar  to 
that  of  control  plots  (Brown  etal.  1985).  In  this  study, 
furrows  created  by  plowing  and  seeding  retarded 
runoff,  indicating  a  possible  lower  erosion  hazard 
from  mechanical  disturbance  than  would  be  inferred 
from  infiltration-rate  data  alone. 

In  summary,  mechanical  disturbance  to  control 
sagebrush  may  or  may  not  initially  adversely  affect 
soil  hydrologic  properties,  and  adverse  effects  tend 
to  decrease  with  time  after  disturbance.  There  is  a 
lack  of  watershed-scale  data  and  data  on  specific, 
soil  structural  characteristics  as  affected  by  mechan-. 
ical  disturbance  in  the  sagebrush  ecosystem.  The 
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movement  of  suspended  sediment  from  the  usual 
gentle  slopes  of  the  sagebrush  rangelands  is  not 
known  (Eckert  et  al.  1979).  Most  of  the  precipitation 
on  sagebrush  rangelands  falls  in  the  winter  as  snow 
or  gentle  rains  and  would  not  be  expected  to  greatly 
erode  disturbed  soils.  However,  infrequent,  highly  lo- 
calized, intensive  summer  thundershowers  could 
erode  recently  disturbed  soils.  Effects  of  mechanical 
control  on  sagebrush  soils  probably  are  most  depen- 
dent on  the  replacement  of  lost  vegetation  cover  by 
desired  species. 


Desert  Shrub 

Mechanical  or  other  methods  of  plant  control 
generally  are  not  recommended  for  desert  shrub- 
land  (see  section  on  Vegetation).  Replacing  peren- 
nial plant  cover  by  revegetation  is  usually  necessary 
after  plant  control.  Revegetation  is  rarely  successful, 
so  disturbance  of  existing  plant  cover  tends  to 
increase  annual  weed  cover  and  bare  ground. 

Mounds  associated  with  shrubs  on  some  soils  of 
the  desert  shrubland  have  well-aggregated  soils 
with  much  higher  infiltration  rates  (Blackburn  1975) 
and  a  higher  concentration  of  nutrients  than  soils 
between  the  mounds  (Charley  and  West  1975).  Me- 
chanical disturbanceof  these  soils  could  reduce  infil- 
tration rates  and  nutrient  cycling,  resulting  in  less 
vegetation  cover  and  increased  bare  ground  and  ero- 
sion hazard.  Although  slopes  of  these  rangelands 
usually  are  gentle,  runoff  and  water  erosion  can  be 
high  due  to  high-intensity  rainstorms  resulting  from 
the  inherently  low  vegetation  cover.  Disturbance  of 
shrub  mounds,  and  especially  shrub  interspaces 
with  unstable,  fine-textured,  vesicular-crusted  soils, 
can  greatly  increase  sediment  production  (Eckert  et 
al.  1979).  Loss  of  vegetation  cover  would  be 
expected  to  greatly  increase  wind  erosion  on  these 
lands  (Herbel  1984a). 


Southwestern  Shrubsteppe 

Mechanical  methods,  such  as  chaining  and  root- 
plowing,  have  been  used  to  control  woody  plants, 
especially  mesquite,  throughout  the  Southwest  (Jor- 
dan 1981).  Most  of  the  literature  on  hydrologic  and 
soil  impacts  associated  with  mechanical  mesquite 
control  is  from  Texas  (Blackburn  1983).  Soils  in  the 
Southwest  are  vulnerable  to  erosion  by  high- 
intensity  summer  rain  showers.  Although  Martin 
(1975)  observed  that  increases  in  mesquite  may 
accelerate  sheet  and  gully  erosion  in  semidesert 
grassland,  there  is  a  lack  of  research  evaluating 
hydrologic  responses  to  mesquite  control.  Root- 
plowing  of  honey  mesquite  increased  infiltration 
and  reduced  sediment  production  of  shrub  inter- 
spaces on  the  Texas  Rolling  Plains  (Brock  et  al. 
1982). 


Plant  cover  is  most  important  in  maintaining  high 
infiltration  rates  after  mechanical  disturbance  on  the 
clay-loam  soils  of  this  region.  Complete  denudation 
of  a  mesquite-buffalograss  community  in  Texas, 
using  herbicides  and  shredding,  decreased  infiltra- 
tion and  increased  runoff  and  sediment  production 
(Bedunah  and  Sosebee  1985).  Shredding  and  power 
grubbing  of  mesquite  resulted  in  runoff  and  sedi- 
ment production  similar  to  untreated  plots.  Root- 
plowing  of  creosotebush  sites  on  coarse-textured 
soils  in  Arizona  reduced  runoff  by  increasing  sur- 
face roughness  and  detention  storage  and  by 
increasing  plant  cover  (Tromble  1976).  In  a  subse- 
quent study  in  New  Mexico  (Tromble  1980),  root- 
plowing  creosotebush  and  seeding  grasses  resulted 
in  less  vegetation  cover  and  lower  infiltration  rates 
than  untreated  areas.  Infiltration  rates  increased  on 
rootplowed  areas  after  4  years,  when  seeded  grass 
cover  had  increased. 

Mechanical  treatments  may  increase  infiltration  of 
some  soils  in  the  Southwest  by  increasing  surface 
roughness.  Because  vegetation  cover  is  extremely 
important  in  protecting  the  soil  from  high-intensity 
thundershowers,  the  change  in  cover aftertreatment 
generally  determines  any  change  in  runoff  or  ero- 
sion. Mechanical  control  should  be  used  only  on 
sites  with  a  high  potential  for  natural  or  artificial 
replacement  of  vegetation  cover  after  removal  of 
undesirable  species. 


Chaparral-Mountain  Shrub 

Since  chaparral  vegetation  occurs  on  steep  and 
rocky  terrain,  mechanical  control  methods  have  had 
limited  application  (FfolliottandThorud  1975).  Root- 
plowing,  which  is  possible  on  only  about  2  to  8  per- 
cent of  chaparral  (Pond  1961),  is  considered  to  be 
the  most  effective  mechanical  method  for  chaparral 
control  (Cable  1975).  Rootplowing  of  live  oak  on  the 
Edwards  Plateau  created  large  storage  depressions 
and  reduced  runoff  by  20  percent  (Richardson  et  al. 
1979).  Grubbing  shrubs  and  seeding  perennial 
grasses  reduced  erosion  by  99  percent  over  a  7-year 
period  in  Arizona,  probably  by  greatly  increasing 
grass  basal  area  and  ground  cover  (Rich  1961). 

Roby  and  Green  (1976)  have  reviewed  other  meth- 
ods of  mechanical  treatment  of  chaparral.  They 
observed  that  chaining  and  disking  may  disturb  the 
soil  and  increase  erosion  hazards,  while  chopping 
methods  that  leave  roots  intact  and  produce  a  mulch 
have  less  potential  for  causing  erosion.  Because  suc- 
cessful mechanical  control  by  rootplowing  is  only 
possible  on  the  more  gentle  slopes  and  is  always 
accompanied  by  restoration  of  groundcover  by  re- 
vegetation, it  is  not  expected  to  adversely  affect  soils 
and  hydrology  in  the  chaparral  type.  Control  by  top- 
kill  methods,  such  as  chaining  and  shredding, 
reduces  live  plant  cover  and  briefly  increases  ero- 
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sion  hazard,  but  most  plants  quickly  resprout  from 
basal  buds  and  cover  is  rapidly  restored.  Although 
severe  erosion  could  occur  on  steep  slopes  if  high- 
intensity  rainfall  occurs  before  plant  cover  reestab- 
lishment,  some  treatment  practices  can  be  done  on 
contour  to  help  mitigate  the  problem. 


Pinyon-Juniper 

The  low  precipitation  and  resulting  small  surface- 
water  budget  of  pinyon-juniper  watersheds  results 
in  low  ground-water  recharge,  runoff,  and  erosion 
compared  to  many  watersheds  (Hawkins  1987).  Be- 
cause much  of  the  hydrologic  activity  is  soil-water 
recharge  rather  than  runoff,  hydrologic  prediction 
techniques  are  not  easily  applied  and  are  limited  by 
lack  of  site-specific  calibration  data  (Hawkins  1987). 
Thus,  information  on  the  response  of  pinyon-juniper 
soils  to  mechanical  treatments  is  mainly  from  empir- 
ical studies  on  specific  sites,  and  reasons  for  varying 
responses  are  not  easily  determined. 

Mechanical  methods  used  to  control  pinyon- 
juniper  include  chaining  or  cabling,  bulldozing,  and 
handslashing  (Blackburn  1983). These  treesare  con- 
trolled not  only  to  increase  forage  production,  but 
also  to  increase  water  yield  from  selected 
watersheds.  Cabling  Utah  juniper  on  the  Beaver 
Creek  watershed  in  Arizona  created  pits  that  trapped 
overland  flow  and  resulted  in  water  yields  and  sed- 
iment production  similar  to  those  in  untreated  areas 
(Skau  1961, 1964).  Chaining,  grubbing,  girdling,  and 
handslashing  25  percent  of  the  pinyon-juniper  did 
not  change  water  yield  of  the  Corduroy  Creek 
watershed  in  Arizona  (Collings  and  Myrick  1966).  In 
southern  Utah,  chaining  and  windrowing  pinyon- 
juniper  debris  slightly  reduced  infiltration  and 
increased  streamflow,  while  double-chaining  and 
leaving  debris  in  place  resulted  in  infiltration  and 
water  yield  similar  to  that  of  untreated  sites  (Gifford 
1975,  Williams  et  al.  1972).  Sediment  production 
from  chained  pinyon-juniper  sites  in  Utah  generally 
was  no  greater  than  that  from  untreated  woodland 
except  when  the  debris  was  windrowed  (Williams  et 
al.  1969,  Gifford  et  al.  1970,  Gifford  1975). 

These  studies  emphasize  again  that  treatments 
that  reduce  cover,  such  as  windrowing,  have  the 
greatest  potential  for  increasing  erosion.  In  Nevada, 
Blackburn  and  Skau  (1974)  found  no  statistical  dif- 
ference in  infiltration  or  sediment  production 
between  chained  and  untreated  pinyon  and  juniper 
communities  measured  3  and  11  years  post- 
treatment.  The  chained  areas  had  a  grass  cover  from 
revegetation  and  showed  a  trend  toward  less  sedi- 
ment production  than  untreated  areas.  In  general, 
mechanical  treatments  of  pinyon-juniper  on  coarse- 
textured  soils  do  not  appear  to  significantly  affect 
runoff  and  erosion.  Although  leaving  debris  in  place 
to  cover  the  soil  instead  of  windrowing  reduces  ero- 


sion potential,  using  chaining  treatment  operations 
combined  with  prescribed  burning  operations  of  the 
debris  and  planting  of  desired  vegetation  species 
has  been  particularly  successful.  Site-specific  con- 
ditions and  treatment  program  objectives  determine 
the  variety  of  treatment  methods  and  their  general 
application. 


Plains  Grasslands 

Mechanical  treatments  of  plains  grasslands 
(generally  tilling  or  ripping  to  break  up  compacted 
soils  and  sod-bound  vegetation)  are  conducted  to 
reduce  less  desirable  warm-season  species  and  to 
increase  production  of  cool-season  species  (Griffith 
et  al.  1985).  Because  the  treated  slopes  are  gentle 
and  plant  cover  recovers  rapidly  after  disturbance, 
water  erosion  potential  generally  is  low.  Tilling  and 
ripping  are  done  in  strips  to  prevent  large  ground 
cover  loss  and  to  avoid  the  type  of  wind  erosion  that 
occurred  on  tilled  lands  in  the  1930s  (Lorenz  1986). 
Tillage  associated  with  interseeding  increased  soil 
water  content  and  evidently  released  nutrients  by 
increasing  soil  weathering  and  organic  matter 
decomposition  (Wright  and  White  1974).  Strip 
mechanical  treatments  on  plains  grasslands  gener- 
ally result  in  positive  rather  than  negative  soil  water 
relations  for  plant  growth  and  have  positive  hydro- 
logic  responses. 

Mechanical  treatments  generally  increase  soil 
water  storage  by  trapping  snow  and  increasing  infil- 
tration (Wright  and  Siddoway  1972,  Neff  and  Wight 
1977).  For  example,  contour  tilling  in  Montana 
decreased  runoff  in  late  fall  and  early  spring  and 
increased  snow  accumulation  (Neff  and  Wight 
1977).  This  increased  over-winter  soil  water 
recharge  .44  and  1.56  inches  on  saline  upland  and 
on  pan-spot  range  sites,  respectively.  Tilling 
increased  soil  water  content  and  decreased  salinity 
of  the  surface  soil  in  Montana  (Branson  et  al.  1966). 
The  leaching  of  salts  associated  with  furrowing  was 
seen  as  beneficial  in  that  study  because  pretreat- 
ment  salinity  was  high  enough  to  reduce  the  osmotic 
potential  of  the  soil  solution  and  reduce  plant 
growth. 

In  summary,  mechanical  treatments  of  plains 
grasslands  generally  would  result  in  increased  aer- 
ation and  mixing  of  organic  material.  Recovery  of  in- 
filtration rates  and  sediment  control  on  some  sites 
generally  occurs  with  time  and  probably  is  depen- 
dent on  natural  or  artificial  revegetation  and  replace- 
ment of  vegetation  cover.  Increased  surface  rough- 
ness after  mechanical  disturbance  may  decrease 
runoff  and  erosion  of  some  noncrusting  soils  as  long 
as  vegetation  cover  is  not  greatly  reduced. 

Coarse-textured  soils  of  many  rangelands  con- 
tinue to  maintain  similar  infiltration  and  sediment 
production  rates  after  mechanical  treatment.  Con- 
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version  from  woody  to  herbaceous  vegetation  does 
not  necessarily  increase  water  yields  from  range- 
land  watersheds  (Blackburn  1983),  but  if  vegetation 
cover  is  maintained  by  existent  or  seeded  plants 
after  mechanical  disturbance,  runoff  and  erosion 
should  not  increase.  Revegetation  to  replace  lost 
cover  is  recommended  to  reduce  potential  erosion 
on  windrowed  sites.  Plains  grassland  slopes  are  gen- 
tle, and  plant  cover  would  recover  rapidly  after  dis- 
turbance, so  water  erosion  potential  generally  would 
be  low. 


Mountain/Plateau  Grasslands 

Mountain/plateau  grasslands  are  similar  to  plains 
grasslands,  except  that  they  are  not  as  laterally 
extensive,  are  often  surrounded  by  higher  elevation 
areas,  and  may  be  immediately  adjacent  to  forest 
communities.  Mechanical  treatments  of  these  grass- 
lands, conducted  by  furrowing  or  ripping  to  break 
up  compacted  soils  and  sod-forming  vegetation, 
generally  would  result  in  increased  aeration  and  mix- 
ing of  organic  material. 

Tillage  associated  with  interseeding  increased 
soil  water  content  and  evidently  released  nutrients 
by  increasing  soil  weathering  and  organic  matter  de- 
composition (Wright  and  White  1974).  Strip  mechan- 
ical treatments  on  mountain/plateau  grasslands 
generally  result  in  positive  rather  than  negative  soil 
water  relations  for  plant  growth  and  have  positive 
hydrologic  responses.  Mechanical  methods  of  vege- 
tation treatment  may  increase  runoff  and  erosion  on 
some  sites,  especially  those  with  fine-textured, 
unstable,  and  crusted  soils.  Recovery  of  infiltration 
rates  and  sediment  control  on  some  sites  generally 
occurs  with  time  and  probably  is  dependent  on  nat- 
ural or  artificial  revegetation  and  replacement  of 
vegetation  cover.  Increased  surface  roughness  after 
mechanical  disturbance  may  decrease  runoff  and 
erosion  of  some  noncrusting  soils  as  long  as  vege- 
tation cover  is  not  greatly  reduced. 


Coniferous/Deciduous  Forest 

Mechanical  treatments  in  forests  consist  primarily 
of  slash  piling  of  cut  vegetation  and  scarification 
(soil  preparation)  using  crawler  tractors  to  facilitate 
the  establishment  of  newly  planted  seedlings.  The 
mechanical  methods  typically  used  in  the  forest  eco- 
system have  a  higher  potential  than  any  other  vege- 
tation management  method  for  direct  impacts  to 
soils  (Newton  and  Norgren  1977).  Soil  disturbances 
from  scarification  and  construction  of  tractor  trails 
may  cause  soil  compaction  (Froehlich  1973).  Reduc- 
tions in  rooting  depth  (USDA 1988),  soil  productivity 
(Froehlich,  1973),  and  mycorrhizal  fungal  mycelia 
(Perry  and  Rose  1980)  may  be  associated  with  this 
compaction.  Mycorrhizal  fungal  mycelia  are  partic- 


ularly important  for  water  and  nutrient  uptake  in 
most  plant  species  and  are  closely  linked  to  soil  pro- 
ductivity. Because  soil  compaction  problems  result- 
ing from  vegetation  treatment  operations  are  inten- 
sified when  soils  are  saturated,  limiting  these  types 
of  operations  todrier  periods  can  minimize  detrimen- 
tal soil  compaction  and  subsequent  reductions  in 
soil  productivity.  The  construction  of  slash  piles  also 
may  remove  some  of  the  protective  duff  layer  from 
forest  soils.  This  duff  disturbance  may  increase  the 
potential  for  accelerated  surface  erosion  and 
removal  of  productive  topsoil,  especially  on  steeply 
sloped  areas.  Mechanical  treatment  programs  that 
use  wheeled  or  crawler  tractors  in  timber  harvesting 
and  planting  are  designed  to  limit  mechanical  meth- 
ods to  those  stable,  low-sloped  areas  that  are  not 
highly  susceptible  to  erosion  and  soil  removal. 


Biological  Metiiods 

Biological  methods  of  vegetation  treatment  that 
BLM  may  consider  using  include  grazing  animals, 
insects,  and  pathogens.  The  size  of  areas  used  for 
biological  treatment  would  depend  on  the  target 
plant  species  and  the  method  of  treatment.  The 
areas  treated  using  these  methods  would  vary  in  size 
from  one-quarter  acre  to  1,500  acres  for  insects  or 
pathogens,  and  5  to  500  acres  for  grazing  animals. 
The  impacts  of  these  treatment  methods  will  vary  de- 
pending on  the  size  of  the  treatment  area  and  the 
method  used.  Insects  and  pathogens  generally 
should  have  a  lesser  impact  because  of  the  slower, 
more  "natural"  action  of  this  method,  while  the  use 
of  grazing  animals  for  biological  treatment  has 
greater  potential  for  impacts  because  of  the  animals' 
greater  size  and  more  immediate  disturbance  of  the 
sites.  Most  studies  of  the  effects  of  grazing  on  soils 
deal  with  general  grazing  practices.  The  main  effects 
on  soils  caused  by  grazing  include  compaction  of 
wet  soils  from  trampling  and  surface  erosion  on  hill- 
sides due  to  loss  of  plant  cover  from  overgrazing. 
However,  these  effects  usually  would  not  occur 
when  grazing  practices  follow  a  specifically  planned 
vegetation  management  program. 

Livestock  would  be  closely  controlled  to  prevent 
damage  to  desired  vegetation.  This  supervision  of 
the  livestock,  in  addition  to  fencing  and  upslope 
water  developments,  also  would  be  used  to  keep  live- 
stock from  concentrating  in  wet  areas  and  overgraz- 
ing to  the  point  that  desired  vegetation  is  damaged. 
Livestock  could  potentially  create  a  disturbance  of 
lichen  and  moss  cover  in  certain  areas  and  increase 
soil  surface  exposure,  although  proper  grazing  man- 
agement practices  should  minimize  any  adverse  im- 
pacts. Possible  impacts  would  vary  according  to 
site,  depending  on  size  and  the  grazing  management 
techniques  used.  In  general,  impacts  will  be  negli- 
gible on  smaller  biological  treatment  sites  and  slight 
on  larger  sites. 
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There  is  little  potential  for  direct  soil  impacts  from 
insect  and  pathogen  biological  vegetation  treat- 
ments because  these  programs  are  longer  in  dura- 
tion and  slower  in  action  than  many  other  treatment 
methods  and  usually  leave  the  target  plants  stand- 
ing, thereby  reducing  the  effects  to  the  soil.  The 
organisms  used  in  biological  treatment  methods  are 
directed  at  modifying  the  frequency  and  occurrence 
of  certain  targeted  plant  species  and  have  little  inter- 
action with  soil. 


Prescribed  Burning 

Fire  plays  both  an  evolutionary  and  ecological  role 
in  shaping  most  ecosystems  in  the  West;  however, 
prescribed  burning  has  gained  widespread  accep- 
tance as  a  land  management  tool  only  in  the  past 
two  decades  (Wright  and  Bailey  1982).  Prescribed 
burning  techniques  allow  managers  to  perform 
burns  under  previously  set  conditions.  Prescribed 
fires  usually  are  staged  under  burning  conditions 
that  may  not  only  mitigate  or  limit  adverse  impacts 
i:o  roils,  but  also  actually  improve  soil  conditions. 
This  discussion  will  concentrate  on  fire  effects  from 
prescribed  burns  rather  than  wildfires.  Results  from 
studies  of  wildfires  are  difficult  to  interpret  because 
of  the  widely  varying  environmental  conditions 
under  which  they  occur  and  the  fact  that  these  con- 
ditions are  rarely  documented.  Nor  are  these  fires 
carefully  monitored  in  most  instances  (Wright 
1974b,  Buckhouse  1985). 

The  following  discussion  of  prescribed  fire 
impacts  will  describe  general  effects  of  fire  on  soils/ 
watersheds,  followed  by  specific  effects  on  the  var- 
ious impact  analysis  areas.  However,  even  when  dis- 
cussed by  vegetation  type,  ecological  effects  of  fire 
are  at  best  only  generalized.  Specific  effects  must 
be  considered  individually  for  each  combination  of 
region,  climate,  vegetation  association,  soil  type, 
and  plant  or  animal  species  (Ahlgren  and  Ahlgren 
1960),  along  with  the  specific  objectives  for  the  site 
to  be  treated. 

Prescribed  burning  affects  soils  primarily  by  con- 
suming litter;  organic  soil  layers;  down,  dead,  and 
woody  fuels;  and  vegetative  cover  (Wright  and 
Bailey  1982).  Fire  may  alter  soil  chemical  properties, 
nutrient  availability,  postfire  soil  temperature, 
microorganism  populations  and  their  activity  rates, 
physical  properties,  wettability,  and  erosion. 

The  degree  to  which  these  characteristics  are 
affected  in  the  short  term  depends  on  the  ignition 
technique  used;  dead  fuel,  live  fuel,  organic  layer, 
and  soil  moisture  at  the  time  of  burning;  thickness 
.  and  packing  of  the  litter  layers;  depth  and  duration 
of  heat  penetration  into  organic  and  soil  layers,  as 
well  as  maximum  temperature  attained  at  different 
depths  within  the  profile;  soil  type;  and  soil  texture. 


Nutrient  losses  from  the  site  and  postfire  erosion  are 
closely  related  to  topography,  remaining  plant 
cover,  frequency  and  area  of  bare  soils,  and  the  tim- 
ing and  severity  of  postfire  precipitation  events  with 
respect  to  postfire  litterfall  and  vegetative  recovery. 
A  significant  storm  can  wash  ash  from  the  surface, 
removing  many  of  the  nutrients  released  in  the  ash. 
Gentle  rains  can  carry  some  of  these  nutrients  into 
the  soil  profile.  Many  of  the  nutrients  released  in  ash 
can  be  taken  up  by  rapidly  growing  vegetation.  Net 
nutrient  losses  caused  by  consumption  of  organic 
matter  may  be  counterbalanced  by  increased  avail- 
ability of  nutrients  formerly  locked  in  complex 
organic  forms  that  cannot  be  used  by  plants.  Activity 
of  decomposing  and  nitrogen-fixing  organisms  may 
also  change,  further  affecting  the  postfire  nutrient 
balance. 

Changes  in  soil  chemical  properties,  including 
soil  nutrients,  caused  by  burning  usually  include  an 
increase  in  soluble  nitrogen,  phosphorus,  potas- 
sium, sulfur,  magnesium,  sodium,  and  calcium,  and 
an  increase  in  soil  pH,  which  means  a  decrease  in 
soil  acidity  (Fuller  et  al.  1955,  Summerfield  1976). 
Carbon-nitrogen  ratios  are  reduced  because  of  the 
nitrogen  increase  and  subsequent  carbon  decline 
caused  by  burning  (Fulleretal.  1955).  Losses  of  nitro- 
gen and  sulfur  from  mineral  soils  can  occur  as  a 
result  of  volatilization,  but  conflicting  results  have 
been  reported  (Wright  and  Bailey  1982).  Very  severe 
(high-heat)  fires  usually  result  in  net  soil  losses  of 
nitrogen,  calcium,  and  magnesium  (Stark  1977,  De 
Bano  and  Conrad  1978).  Infiltration  and  percolation 
of  water  also  may  leach  these  nutrients  in  addition 
to  raising  the  pH  of  the  soil,  altering  soil  chemistry, 
and  changing  ground-water  and  surface-water  qual- 
ity. Soil  cation-exchange  capacity  also  may 
decrease  after  severe  burns  (Wright  and  Bailey 
1982). 

The  percentage  of  nitrifying  bacteria  in  soil  that 
are  killed  depends  on  the  depth  and  duration  of  soil 
heating,  which  varies  significantly  among  fires.  This 
istrueforanygroupof  soil  microorganisms.  Microor- 
ganism populations  decline  immediately  after  a  burn 
(Jurgensen  et  al.  1979)  but  can  quickly  recover  to 
greater  than  preburn  numbers  (Wright  and  Bailey 
1980).  Nitrifying  bacteria,  however,  are  extremely 
sensitive  to  fire  over  wet  and  dry  soil  and  do  not 
recover  quickly  after  a  burn  (Dunn  and  DeBano 
1977).  The  threshold  temperature  level  is  lower  in 
wet  soil  than  in  dry  soil,  and  the  amount  of  soil  heat- 
ing is  generally  regulated  through  the  prescription 
in  the  prescribed  fire  plan.  Heterotrophic  bacteria 
respond  to  heating  in  a  similar  manner  as  nitrifying 
bacteria,  but  at  higher  temperatures  (Dunn  and 
DeBano  1977).  Fungal  responses  to  burning  are  not 
consistent  (Ahlgren  and  Ahlgren  1965).  However, 
when  related  to  metabolic  processes,  microbial  pop- 
ulations are  not  adversely  affected  by  prescribed 
burning  (Wright  and  Bollen  1961,  Jorgensen  and 
Hodges  1971,  Summerfield  1976). 
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The  effect  of  fire  on  soils  is  closely  related  to  the 
burn  severity  and  the  heat  pulse  to  the  soil,  which 
is  the  result  of  thecombustion  of  all  fuels  during  flam- 
ing, glowing,  and  smoldering  combustion.  Signifi- 
cant amounts  of  deep  soil  heating  occur  only  if  there 
is  long-duration  burning  in  thick  organic  layers  or 
accumulations  of  dead  woody  debris.  Moisture  con- 
tent of  thick  organic  layers,  large-diameter  dead 
fuels,  and  soil  are  critical  determinants  of  the  depth 
of  heat  penetration  because  wet  fuels  do  not  burn 
and  moist  soils  limit  the  depth  of  soil  heating  (Frand- 
sen  and  Ryan  1986).  There  is  a  close  relationship 
between  fireline  intensity  (the  rate  of  heat  released 
per  foot  of  fire  line  during  flaming  combustion)  and 
flame  length.  However,  there  is  little  relationship 
between  the  heat  released  during  flaming  combus- 
tion and  soil  heating.  Most  of  the  heat  from  flames 
rises  and  does  not  heat  the  soil.  A  high  intensity  fire 
with  long  flame  lengths  will  cause  little  soil  heating 
except  at  the  immediate  surface  if  subsurface  fuels 
and  soils  are  moist. 

Studies  generally  agree  that  prescribed  burning 
causes  no  appreciable  change  in  soil  mineral  frac- 
tions (Beaton  1959,  Summerfield  1976),  although 
the  heat  of  very  severe  fires  may  render  a  soil  struc- 
tureless and  alter  porosity  and  infiltration  rates  (Ral- 
ston and  Hatchell  1971).  However,  a  fire  this  severe 
is  not  likely  to  be  staged  in  the  vegetation  types  in 
the  EIS  area  under  prescribed  conditions.  Measur- 
able changes  in  aggregation  and  permeability  in  soil 
surface  layers  also  have  been  reported  (Scott  and 
Burgy  1956).  Soil  aggregate  stability  is  maintained 
by  vegetation  cover  protection  (Tate  1987). 

Depending  on  the  severity  and  duration  of  a  fire, 
some  moderately  permeable  soils  may  develop  resis- 
tance to  wetting  through  the  distillation  of  organic 
compounds  (Wells  et  al.  1979,  Wright  and  Bailey 
1982,  Holechek  et  al.  1989).  Water-repellent  layers 
are  most  common  in  shrub  communities  on  dry, 
sandy  soils  (DeBano  et  al.  1976),  but  also  occur  in 
forest  soils  (Zwolinski  and  Ehrenreich  1967). 

Vegetative  cover,  in  addition  to  supplying  organic 
material  to  the  soil,  also  provides  a  structural  shield 
to  the  ground  surface.  Removal  of  vegetation  and  lit- 
ter exposes  mineral  soil  and  subjects  the  surface  to 
raindrop  impact,  increasing  overland  flow  and  sub- 
sequent soil  loss  (Wright  and  Bailey  1982,  Holechek 
etal.  1989).  Soil  creep  and  debris  flow  also  can  occur 
after  soil  is  exposed  (Wright  and  Bailey  1982). 

The  most  important  factors  determining  whether 
significantamountsofpostfire  erosion  will  occur  are 
the  amount  of  residual  vegetation  and  organic 
matter  remaining,  the  rate  and  amount  of  vegetative 
recovery,  the  timing  of  the  vegetative  recovery  with 
respect  to  season  and  severity  of  precipitation 
events,  and  slope.  In  forested  sites,  litterfall  of 
scorched  conifer  needles  can  significantly  cover  the 
soil.  When  planning  a  prescribed  fire  on  erodible 
soils,  these  effects  can  be  mitigated  by  prescribing 


the  fuel  and  organic  layer  moisture,  thus  minimizing 
the  amount  of  organic  layer  removal;  timing  the  fire 
so  that  vegetative  recovery  begins  soon  after;  and 
leaving  unburned  areas  of  vegetation. 


Sagebrush 

Most  chemical  and  soils  effects  in  sagebrush  as 
a  result  of  prescribed  fire  are  limited  to  the  areas 
beneath  sagebrush  plants  where  most  of  the  litter 
has  been  consumed  because  these  are  the  only 
areas  where  high  enough  temperatures  are  gener- 
ated to  cause  heating  of  associated  soils  to  any  sig- 
nificant depth.  The  major  concern  when  burning  is 
the  postfire  possibility  of  wind  and  water  erosion 
(Summerfield  1976).  The  likelihood  of  erosion 
increases  with  slope  and  the  length  of  time  that  the 
area  remainssparsely  vegetated.  Wind  erosion  of  sig- 
nificant amounts  of  topsoil  is  possible.  For  this  rea- 
son, treatment  planning  must  consider  the  timing  of 
the  burn  with  regard  to  the  growing  period  of  native 
vegetation  and  the  time  when  any  planted  species 
might  germinate  and  grow,  as  well  as  the  seasonal 
occurrence  of  high  winds  or  major  precipitation 
events.  Most  soils  in  the  sagebrush-grass  areas  are 
derived  from  basalt,  and  soil  texture  varies  from 
loamy  to  clayey,  although  extensive  areas  have  soils 
derived  from  rhyolite,  loess,  lacustrine,  alluvium, 
and  limestone  (Wright  et  al.  1979). 

In  general,  studies  indicate  that  the  chemical  and 
physical  properties  of  soil  on  sagebrush  sites  are 
affected  as  discussed  in  the  introduction  of  pre- 
scribed burning  effects  on  soils.  Organic  matter,  pH, 
and  nitrogen  may  be  increased  in  soil  surface  layers 
(Summerfield  1976),  but  Blaisdell  (1953)  reported  no 
pH  change  after  sagebrush-grass  burning.  Burning 
sagebrush  and  leaf  mulch  may  produce  water  repel- 
lency  in  soils  under  sagebrush  plants  (Salik  et  al. 
1973).  Although  burning  whilethesoil  and  mulch  are 
cool  and  damp  will  reduce  or  eliminate  this  potential 
(Salik  et  al.  1973),  pure  stands  of  sagebrush  may 
burn  extremely  hot  (Wright  and  Bailey  1982). 


Desert  Shrub 

Desert  soils  are  not  characterized  by  large 
amounts  of  organic  matter,  and  desert  fires  do  not 
seem  to  substantially  alter  soil  characteristics 
(Patten  and  Cave  1984).  As  in  all  shrub  communities, 
the  presence  of  woody  fuel  is  the  most  important  fac- 
tor contributing  to  high  soil  temperatures.  Although 
heat  produced  by  the  comsumption  of  highly  flam- 
mable shrubs  like  blackbrush  will  alter  soil  proper- 
ties directly  under  the  plants  (Callison  et  al.  1985), 
Patten  and  Cave  (1984)  reported  no  changes  in  soil 
water  repellency  nor  temperatures  after  fire.  How- 
ever, soil  stability  problems  may  result  from  loss  of 
perennial  plant  cover  (Callison  et  al.  1985,  Patten 
and  Cave  1984). 
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Southwestern  Shrubsteppe 

Because  of  site  variation  and  moisture  conditions, 
there  are  few  apparent  trends  on  tlie  effects  of  burn- 
ing on  semidesert  grasslands  on  soil  chemical  prop- 
erties (Uechert  et  al.  1978).  Nitrogen  losses  in  grass- 
land fuels  can  be  considerable,  but  total  nitrogen 
losses  for  mineral  soils  after  burning  appear  negli- 
gible (Sharrow  and  Wright  1977a).  Increased  soil 
temperatures  after  burning  may  enhance  soil 
organic  matter  breakdown  (Sharrow  and  Wright 
1977b)  and  act  to  accelerate  the  plant  uptake  and 
availability  of  certain  essential  nutrients  contained 
in  organic  matter  complexes.  Physical  properties 
were  unaffected  on  heavy  clay  soils  after  a  desert 
grass-shrub  fire  (Uechert  et  al.  1978).  Although  soil- 
water  infiltration  has  been  shown  to  be  two  to  three 
times  higher  with  litter  cover  than  bare  soil  (Bentner 
and  Anderson  1943),  burning  had  little  effect  on  infil- 
tration in  a  mesquite/tobosa-grass  community  (Ue- 
chert et  al.  1978).  Soil  losses  from  prescribed  burn- 
ing generally  aresmall  in  these  communities  (Wright 
and  Bailey  1982,  Uechert  et  al.  1978). 


Chaparral-Mountain  Shrub 

Chaparral  soils  are  relatively  infertile  and  lower  in 
nutrients  than  soils  developed  under  grasslands  (De 
Bano  et  al.  1977).  Because  organic  matter  is  con- 
sumed, the  soil  chemical  properties  changed  by 
burning  are  pH,  cation-exchange  capacity,  nitrogen, 
sulfur,  divalent  ions,  and  potassium.  After  burning, 
pH  in  chaparral  soils  generally  is  higher,  but  the 
increase  may  be  slight  (Sampson  1944).  After  fires, 
nutrient  availability  in  the  surface  soils  increases  as 
does  cation-exchange  capacity,  although  some  por- 
tion of  total  nitrogen  and  potassium  are  lost  by  vola- 
tilization and  other  mechanisms  (De  Bano  et  al. 
1977,  Dunn  and  De  Bano  1977,  De  Bano  and  Conrad 
1978).  Fire  in  chaparral  can  improve  soil  conditions 
by  recycling  nutrients  and  removing  allelopathic 
chemicals  that  inhibit  seed  germination.  Nitrifying 
and  heterotrophic  bacteria  in  chaparral  soils  are  sen- 
sitive to  fire  and  can  be  killed  at  temperatures  of  1 00° 
and  210°  C  (212°  F  and  410°  F),  respectively,  de- 
pending on  soil  moisture  conditions  (Dunn  and  De 
Bano  1977).  Fungi  are  not  consistent  in  their 
response  to  fire  (Dunn  and  De  Bano  1977). 

Physical  properties  of  soil,  such  as  aggregation, 
also  are  affected  by  the  organic  matter  consumed 
during  a  fire,  reduced  water  movement,  aeration, 
and  increased  bulk  density  (De  Bano  et  al.  1977). 
Brushfires  in  chaparral  could  further  decrease  infil- 
tration by  producing  a  water-repellent  soil  layer,  al- 
though this  effect  can  be  mitigated  through  the 
choice  of  a  prescribed  fire  prescription  and  soil  mois- 
ture regime  when  burning.  Soil  movement  following 
burning  in  chaparral  communities  usually  is  posi- 


tively related  to  fire  severity,  slope,  and  postfire  pre- 
cipitation patterns  (Wright  and  Bailey  1982).  Poten- 
tial erosion  loss  would  vary  with  vegetation  reestab- 
lishment,  steepness  of  slope,  storm  intensity,  and 
storm  duration. 


Pinyon-Juniper 

Soil  properties  affected  by  burning  on  pinyon- 
juniper  communities  include  reduced  infiltration 
rates  (Buckhouse  and  Gifford  1976a)  and  increased 
amounts  of  phosphorus,  potassium,  nitrogen,  and 
carbon  for  the  first  year  following  debris  pile  burns 
(Gifford  1981).  Overland  flowfrom  burned  areas  con- 
tained greater  amounts  of  potassium  and  phospho- 
rus than  from  unburned  areas  (Buckhouse  and  Gif- 
ford 1976b).  Broadcast  burning  of  chained  and/or 
manually  cut  juniper  is  the  best  way  to  manage  the 
site  to  prevent  rapid  takeover  by  small  residual  sur- 
viving juniper. 

Burning  of  pinyon-juniper  slash  piles  may  be  det- 
rimental in  some  situations  because  soils  may  be 
sterilized  by  the  concentrated  heat,  resulting  in  nut- 
rient losses  and  declines  in  watershed  quality  (Eve- 
rett and  Clary  1985);  however,  in  some  cases,  burn- 
ing may  be  the  only  safe  way  to  remove  the  slash 
piles.  Leaving  pinyon-juniperslash  material  in  place, 
rather  than  concentrating  slash  in  piles,  will  reduce 
the  potential  for  adverse  impacts  to  the  soils  caused 
by  localization  of  soil  heating  beneath  fuel  piles,  as 
well  as  limit  additional  soil  compaction  caused  by 
machinery  used  to  pile  or  windrow  the  debris.  Slash 
material  burned  in  this  fashion  also  releases  nut- 
rients such  as  nitrogen  and  phosphorous  to  the  soil 
.  for  immediate  seedling  uptake.  Prescribed  burning 
of  a  site  several  years  after  trees  are  chained  or  man- 
ually cut  increases  the  length  of  the  effective  treat- 
ment because  it  kills  residual  trees  or  newly  estab- 
lished tree  seedlings.  Additionally,  the  burning  of 
windrowed  slash  eliminates  visual  conflicts,  reduces 
survival  of  young  or  rooted  juniper  and  pinyon  trees, 
and   eliminates   habitat  for   rodents  and   rabbits 
(which  may  increase  seeding  survival  and  establish- 
ment). Removal  of  shrubs  and  trees  from  pinyon- 
juniper  communities  by  fire  generally  does  not  affect 
erosion.  The  treatment  of  shrubs  and  trees  in  pinyon- 
juniper  communities  by  prescribed  burning,  in  con- 
junction with  good  management  practices,  should 
not  significantly  affect  the  rate  of  soil  erosion. 
Burning  of  cabled  or  manually  cut  juniper  3  years 
post-treatment  reduced  the  fire  hazard  and  killed 
residual  trees  and  new  juniper  seedlings  in  central 
Oregon  and  also  resulted  in  decreased  erosion 
because  of  the  release  of  existing  understory  plants 
and  establishment  of  new  plants,  which  caused  a  sig- 
nificant increase  in  protective  vegetative  cover  over 
the  watershed  in  comparison  to  the  unburned  area 
(Lent  1989). 
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Plains  Grasslands 

Burning  in  plains  grassland  communities  is  a  wide- 
spread practice.  The  removal  of  litter  and  soil 
organic  matter  has  similar  effects  on  soil  aggrega- 
tion and  infiltration  as  in  other  regions.  Excessive  lit- 
ter accumulations  may  reduce  microorganism  activ- 
ity (Wright  and  Bailey  1982)  and  nitrification; 
nitrogen-fixation  and  ammonification  are  increased 
by  pH  and  the  increased  concentration  of  electro- 
lytes after  burning.  Soil  losses  after  burning  on  grass- 
lands should  be  minimal  because  the  grassland  sod 
root  systems  and  rhizomes  remain  in  place,  thereby 
facilitating  rapid  vegetation  recovery  and  limiting 
the  possibility  of  erosion. 


Mountain/Plateau  Grasslands 

The  impacts  of  prescribed  burning  in  mountain/ 
plateau  grassland  communities  are  similar  to  those 
of  the  plains  grasslands.  As  such,  the  prescribed 
burning  of  these  grasslands  also  may  indirectly 
affect  the  soil  through  removal  of  litter  and  soil 
organic  matter.  Severe  (high-temperature)  burns  on 
dry  sites  (such  as  the  drier  grasslands  of  the  Colo- 
rado Plateau)  may  form  a  water-repellent  layer  in  the 
soil  (USDA  1988).  This  direct  impact  to  soil  infiltra- 
tion rates  typically  is  avoided  by  the  burn  prescrip- 
tion (program  design),  which  evaluates  the  various 
parameters  that  control  the  burn  conditions  (fuel 
loading,  fuel  moisture  content,  and  soil  moisture  con- 
ditions) and  authorizes  the  burn  to  proceed  only 
when  field  conditions  are  conducive  for  a  successful 
and  effective  burn.  Like  the  plains  grasslands,  soil 
losses  after  burning  on  mountain/plateau  grass- 
lands should  be  minimal  because  the  grassland  sod 
root  systems  and  rhizomes  remain  in  place,  thereby 
facilitating  rapid  vegetation  recovery  and  limiting 
the  possibility  of  erosion. 


Coniferous/Deciduous  Forest 

The  effect  of  burning  on  forest  soils  is  closely 
related  to  the  varying  fire  severities  (temperatures) 
that  are  possible.  Burning  consumes  organic  matter 
on  top  of  the  soil  and  may  consume  some  of  that 
in  the  soil  surface  (Powells  and  Stephenson  1933), 
although  prescribed  burning  can  be  conducted  to 
minimize  duff  removal  (Fuller  et  al.  1955)  and  heat 
penetration  into  soil.  Organic  matter  reduction  is 
correlated  to  the  reduction  in  total  nitrogen  on  the 
forest  floor;  however,  nitrogen  accumulation  occurs 
in  the  O-to-2-inch  soil  layer  (Wells  et  al.  1979).  Phos- 
phorous, potassium,  calcium,  and  magnesium  may 
increase  in  the  O-to-2-inch  layer  of  forest  soils  post- 
burn  (Wells  et  al.  1979),  although  Cambell  et  al. 
(1977)  reported  lower  potassium  levels  in  soil  of 
burned  areas  than  in  unburned  control  plots.  Pre- 


scribed burning  apparently  does  not  alter  soil 
microorganism  populations  to  the  extent  that  soil 
metabolic  processes  would  be  impaired  (Jorgensen 
and  Hodges  1971);  rather,  the  increase  of  soil  tem- 
peratures could  enhance  soil  metabolic  processes 
by  causing  increased  rates  of  nutrient  cycling  and 
increased  nitrogen  availability  because  of  greater 
activity  of  decomposing  and  nitrogen-fixing  bacte- 
ria. 

Severe  burning  generally  occurs  only  when  levels 
of  moisture  in  fuel,  duff,  and  soil  are  low.  In  most 
cases  prescribed  fire  would  not  be  done  under  these 
circumstances.  The  main  influence  of  severe  burn- 
ing on  forest  soil  physical  properties  is  to  decrease 
soil  permeability  to  water;  light  burning  only  slightly 
affects  the  physical  soil  properties  (Fuller  et  al. 
1955).  If  consumption  of  heavy  fuels  such  as  forest 
slash  occurs,  fires  may  decrease  soil  aggregates  and 
porosity  and  increase  bulk  density  for  up  to  4  years 
(Holechek  et  al.  1989).  Also,  some  forest  soils  may 
develop  a  temporary  resistance  to  wetting  (Hole- 
chek et  al.  1 989),  on  sites  where  soil  heating  was  con- 
centrated beneath  burning  accumulations  of  heavy 
fuels.  Temporary  increases  in  overland  water  flow 
and  erosion  may  result  where  severe  fires  denude 
soil  cover  and  change  soil  physical  properties  (Hen- 
dricks and  Johnson  undated,  Holechek  et  al.  1989). 
Dry  ravel,  the  gravity-induced  movement  of  soil  par- 
ticles, can  increase  after  a  fire,  with  the  amount  crit- 
ically related  to  the  steepness  of  slope,  the  amount 
of  vegetative  and  organic  cover  remaining,  and  the 
rate  of  vegetation  recovery  (B.  Clark,  pers.  comm. 
1989).  However,  BLM-prescribed  fire  plans  are  writ- 
ten with  prescriptions  that  mitigate  these  negative 
effects,  primarily  by  burning  forested  areas  under 
moisture  regimes  that  ensure  the  maintenance  of 
residual  organic  cover  and/or  result  in  fairly  rapid 
vegetative  recovery. 


Chemical  Methods 

Most  of  the  proposed  herbicides  are  liquid  formu- 
lations that  are  applied  onto  the  foliage  of  the  tar- 
geted vegetation,  although  soil  also  may  be  a  major 
receptor  for  these  chemicals,  because  whether 
applied  aerially  or  by  truck-mounted  and  backpack 
units,  some  of  the  applied  herbicide  is  deposited 
onto  the  soil.  Granular  formulations  release  the  her- 
bicide into  the  soil  plant  root  zone  with  subsequent 
chemical  uptake  and  absorption  by  the  targeted 
plants.  Removal  of  solid  stands  of  vegetation  by 
chemical  treatment  may  result  in  short-term,  insig- 
nificant increases  in  surface  erosion  that  would  di- 
minish as  vegetation  reoccupies  the  treated  site.  The 
speed  of  site  revegetation  and  the  plant  composition 
of  the  new  vegetation  would  depend  on  the  persis- 
tence and  selectivity  of  the  herbicide  used.  Table  3-3 
gives  a  general  description  of  vegetation  susceptibil- 
ity to  herbicides. 
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Although  herbicides  would  not  alter  a  soil's  phys- 
ical properties,  there  may  be  indirect  effects  on  soil 
microorganisms.  Depending  on  the  application  rate 
and  the  soil  environment,  herbicides  can  either  stim- 
ulate or  inhibit  soil  organisms.  When  herbicide- 
treated  vegetation  decomposes,  the  resulting  pulse 
of  organic  matter  to  the  soil  can  support  increased 
populations  of  microorganisms.  Soil  microorgan- 
isms can  metabolize  herbicides  and  often  are  re- 
ported to  be  responsible  for  herbicide  decomposi- 
tion (Norris  and  Moore  1981).  However,  certain 
herbicides  may  inhibit  microorganism  growth  or 
may  produce  more  toxic  effects  and  increase 
microorganism  mortality  rates. 

Potential  adverse  impacts  on  soils  from  the  use  of 
herbicides  primarily  are  related  to  possible  toxic 
effects  on  soil  organisms  or  changes  in  the  commu- 
nity composition  of  these  organisms.  Many  herbi- 
cides bind  strongly  to  soils,  thus  making  them 
unavailable  to  soil  microbes.  Only  herbicides  that 
are  dissolved  in  water  can  be  absorbed  by  microbes 
and  thus  impart  toxic  effects.  Those  herbicides  that 
are  soluble  and  are  not  strongly  adsorbed  to  soil  will 
be  most  availableto  bacteria.  Forexample,2,4-D,pic- 
loram,  and  hexazinone  are  likely  to  be  available, 
while  sulfometuron  methyl  and  triclopyr  are  mini- 
mally soluble  and  glyphosate  is  strongly  bound  to 
soil,  thus  making  them  unavailable  to  bacteria.  Con- 
clusive data  on  this  topic  is  lacking.  Because  the  use 
of  herbicides  does  not  directly  impact  the  surficial 
organic  layer  of  the  soil  structure,  this  treatment 
method  will  not  be  evaluated  on  an  analysis  region 
basis. 


AQUATIC  RESOURCES 

Ground  water  is  used  extensively  in  the  West  as 
a  domestic  water  supply  ranging  from  90  percent  of 
the  population  in  Arizona,  Idaho,  Nevada,  and  New 
Mexico  to  less  than  50  percent  in  Colorado,  Okla- 
homa, and  Oregon.  These  water  sources  vary  in 
depth  and  aerial  extent,  and  it  is  not  uncommon  for 
BLM  lands  to  be  above  or  near  them. 

Recent  ground  water  studies  have  shown  a  greater 
number  of  water  supplies  to  be  contaminated  with 
pesticides.  Generally,  shallower  supplies  are  at 
greater  risk  than  deeper  ones.  Contaminants  have 
been  shown  to  include  a  number  of  insecticides  and 
herbicides.  It  is  generally  recognized  that  these  pes- 
ticide contaminants  originate  from  agricultural 
lands  and  poor  application  practices. 

The  EPA  in  response  to  the  concern  for  ground 
water  contamination  developed  a  rating  system  to 
delineate  ground-water  contamination  vulnerability. 
This  system,  known  as  DRASTIC  (Aller  et  al.  1985), 
has  been  used  nationwide  and  uses  factors  of  depth 


to  water,  net  recharge,  aquifer  media,  soil  media, 
topography,  impact  to  unsaturated  zone,  and  gross 
hydraulic  conductivity  to  identify  potential  vulnera- 
bility areas.  Figure  2-8  shows  those  vulnerability 
areas  for  the  EIS  area.  Most  of  the  areas  in  Figure 
2-8  are  in  the  low  and  moderate  vulnerability  cate- 
gory. However,  the  information  presented  in  EPA 
(1987)  was  constructed  with  very  general  data  and 
may  over  or  underestimate  vulnerability.  For  exam- 
ple, areas  having  higher  than  normal  recharge  pat- 
terns would  not  be  identified.  Such  areas  would  have 
a  higher  vulnerability  than  is  shown  on  Figure  2-8. 
Care  should  be  taken  to  make  sure  the  DRASTIC  sys- 
tem is  applied  properly  at  the  site-treatment  level. 


Manual  Methods 

Manual  methods  should  not  increase  peak  flows 
becauss  plant  water  use  would  be  little  affected. 
Stream  nutrients  and  sediment  loads  would  not  in- 
crease because  litter  and  duff  would  be  left  intact 
and  revegetation  would  not  be  suppressed. 


Mechanical  Methods 

The  impacts  of  mechanical  treatments  on  aquatic 
resources  depend  on  their  impacts  on  soil  hydro- 
logiccharacteristics  (discussed  undersoils).  Thefol- 
lowing  discussion  draws  on  the  Soils  section 
impacts  analysis  to  analyze  impacts  of  mechanical 
treatments  to  surface-  and  ground-water  resources. 

When  mechanical  treatments  greatly  reduce  vege- 
tation cover,  particularly  on  sloping  sites,  general 
and  storm  runoff  of  precipitation  will  increase,  with 
a  concomitant  increase  in  overall  stream  volume  and 
peak  volume.  Loss  of  vegetation  cover  results  in  ero- 
sion potential  and  subsequent  increases  in  stream 
sediment  loads.  Mechanical  methods  can  greatly 
increase  erosion  on  steep  slopes  but  in  practice  are 
most  frequently  used  on  gentle  slopes  where  the  ero- 
sion hazard  is  limited.  When  treatments  improve  the 
soil  infiltration  rates,  particularly  on  the  more  level 
sites,  percolation  of  precipitation  to  ground-water 
sources  will  increase. 


Surface  Water 

Treatments  aimed  at  reducing  woody  species  and 
increasing  herbaceous  species  greatly  reduce  water 
runoff  and  erosion  and  improve  soil  stability 
(Branson  et  al.  1981).  Mechanical  treatment  that 
allows  growth  of  desirable  vegetation  with  greiater 
cover  than  before  treatment  generally  should  result 
in  decreased  runoff  and  erosion.  Therefore,  the 
hydrologic  response  to  control  may  be  greatly 
dependent  on  the  success  of  revegetation.  ■''" 
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Temporary  loss  of  vegetation  cover  from  mechan- 
ical treatments  may  result  in  increased  erosion  and 
resulting  sedimentation  from  high-intensity  summer 
thunderstorms;  however,  erosion  from  winter  snow 
and  gentle  rainfall  will  be  limited  (Lusby  1979).  Re- 
covery of  infiltration  rates  and  sediment  control 
generally  occurs  with  time,  with  interim  losses 
depending  on  the  speed  of  natural  orartificialrevege- 
tation  and  replacement  of  vegetation  cover. 

Conversion  from  woody  to  herbaceous  vegetation 
would  not  necessarily  increase  water  yields  from 
rangeland  watersheds;  however,  if  vegetation  cover 
is  maintained  by  existent  and  seeded  herbaceous 
plants  after  mechanical  disturbance,  runoff  and  ero- 
sion should  decrease.  Revegetation  to  replace  lost 
cover  would  be  recommended  to  reduce  potential 
erosion  on  windrowed  sites.  Increased  surface 
roughness  after  mechanical  disturbance  may 
decrease  runoff  and  erosion  of  some  noncrusting 
soils  as  long  as  vegetation  cover  is  not  greatly 
reduced.  Coarse-textured  soils  of  many  rangelands 
would  continue  to  maintain  similar  infiltration  and 
sediment  production  rates  after  mechanical  treat- 
ment (Brown  et  al.  1985). 

Effects  vary  regionally,  as  discussed  in  the  Soils 
section.  For  example,  mechanical  methods  to  con- 
trol pinyon-juniper  are  used  to  increase  water  yield 
from  selected  watersheds  (Blackburn  1983).  Ca- 
bling juniper  can  increase  the  amount  of  total  dis- 
solved solids,  cations,  and  anions  in  runoff  com- 
pared to  untreated  lands.  Chaining  and  windrowing 
pinyon-juniper  debris  may  reduce  infiltration  and 
increase  streamflow,  while  double-chaining  and 
leaving  debris  in  place  may  not  affect  infiltration  and 
water  yield  (Gifford  1975,  Williams  et  al.  1972). 

Most  of  the  precipitation  on  sagebrush  rangelands 
falls  in  the  winter  as  snow  or  gentle  rains  and  would 
not  be  expected  to  greatly  erode  disturbed  soils.  On 
a  watershed  scale,  disk  plowing  of  sagebrush  and 
drill  seeding  beardless  bluebunchwheatgrass  in  Col- 
orado quadrupled  herbaceous  forage  production 
and  decreased  summer  runoff  and  annual  sediment 
yield  by  75  and  80  percent,  respectively  (Lusby 
1979). 


Ground  Water 

Soil  aggregate  stability,  which  is  necessary  for 
high  infiltration  rates,  is  maintained  by  vegetation 
cover,  which  protects  the  aggregates  from  raindrop 
impact,  and  by  soil  organic  matter,  which  holds 
aggregates  together  (Tate  1987).  Direct  impacts 
associated  with  mechanical  disturbance  will  be 
highly  site-  and  treatment-specific,  but  negative 
effects  would  be  most  expected  on  fine-textured 
soils  lacking  organic  matter  and  soil  structure  with 
low  aggregate  stability  and  a  tendency  to  form  a 
crust.  Lack  of  soil  aggregation  results  in  formation 


of  a  surface  crust,  especially  on  fine-textured  soils, 
which  reduces  infiltration.  Mechanical  treatment  of 
crusted  soils  could  be  expected  to  increase  infiltra- 
tion for  a  while,  but  effects  would  be  highly  depen- 
dent on  vegetation  response  after  treatment  (Cary 
and  Evans  1974). 

Coarse-textured  soils  with  initially  high  infiltration 
rates  and  clayey  soils  with  low  infiltration  rates 
generally  would  be  expected  to  change  little  after 
direct  mechanical  disturbance.  However,  if  the 
mechanical  treatment  creates  furrows  or  pits  to  hold 
water  or  breaks  up  a  shallow  soil  layer  of  limited  per- 
meability, infiltration  may  increase  (Brown  et  al. 
1985).  The  soil  disturbance  produced  by  grubbing, 
bulldozing,  and  chaining/cabling  may  be  extensive; 
however,  pits  created  by  plant  extraction  and  debris 
left  in  place  may  trap  water  and  limit  runoff  and  ero- 
sion (Blackburn  1983). 

Effects  on  ground-water  recharge  vary  regionally 
by  the  specific  mechanical  treatment  used  and  by 
the  success  of  revegetation,  as  discussed  in  the  sec- 
tion on  Soils.  For  example,  rootplowing  of  creosote- 
bush  sites  on  southwestern  shrubsteppe,  coarse- 
textured  Arizona  soils  reduced  runoff  by  increasing 
surface  roughness  and  detention  storage  and  by 
increasing  plant  cover  (Tromble  1976).  Rootplowing 
of  creosotebush  and  seeding  grasses  in  New  Mexico 
resulted  in  less  vegetation  cover  and  lower  infiltra- 
tion rates  than  in  untreated  areas  (Tromble  1980). 
Infiltration  rates  increased  on  rootplowed  areas 
when  seeded  grass  cover  had  sufficient  time  to 
increase.  Infiltration  rates  decreased  after  plowing 
sagebrush  and  unsuccessfully  seeding  perennial 
grass  in  Nevada  (Gifford  1972). 


Biological  Methods 

Studies  of  grazing  effects  on  water  resources  usu- 
ally are  limited  to  discussions  of  general  grazing 
practices.  Grazing  may  minimally  increase  stream 
concentrations  of  nutrients.  Livestock  with  access  to 
streams  may  increase  bacteria  in  the  water,  which 
should  drop  to  base  levels  within  a  few  days  after 
livestock  removal.  Mitigation  (stock  tanks,  alterna- 
tive water  supplies)  are  intended  to  prevent  water 
contamination  and  streambank  damage,  so  risks  of 
contamination  of  public  water  supplies  should  be 
minimal. 

Heavy  grazing  may  increase  stormflows  by  reduc- 
ing soil  infiltration  capacity  and  plant  water  use. 
Heavy  grazing  likely  would  reduce  soil  infiltration 
capacity  by  50  to  90  percent  (Blackburn  1983,  Patric 
and  Helvey  1986,  Wood  et  al.  1987),  but  infiltration 
would  remain  sufficient  to  absorb  all  but  the  most 
intense  rainstorms  (Patric  and  Helvey  1986).  Light- 
to-moderate  grazing  would  reduce  infiltration  by 
less  than   50  percent.  These  impacts  will  vary- 
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according  to  site,  depending  on  size  and  the  grazing 
management  teciiniques  used.  In  general,  impacts 
should  be  negligible  on  smaller  sites  conducted 
under  careful  BLM  management  plans,  and  the  over- 
all impacts  from  this  method  should  be  negligible. 

The  potential  for  impact  from  biological  treatment 
by  insects  or  pathogens  is  lower  than  that  from  graz- 
ing. The  vegetative  cover  of  the  treatment  area  will 
remain  constant,  decreasing  effects  on  runoff  and 
infiltration.  In  most  cases,  the  target  plants  would 
remain  standing,  although  weakened  or  unable  to 
reproduce. 


Prescribed  Burning 

Prescribed  fire  may  increase  stream  nutrients, 
stormflows,  and  sediment  loads.  In  general,  the 
amount  of  increase  depends  on  fire  severity. 

Slash  burns  may  produce  minor  increases  in  con- 
centrations of  some  nitrogen  compounds  and 
cations;  however,  drinking-water  standards  should 
not  be  exceeded  even  by  severe  burns.  Underburns 
and  grassland  burns  would  have  no  significant  effect 
on  nutrients. 

Moderate  slash  burns  may  increase  stormf  low  vol- 
umes and  peaks  to  streams  by  reducing  the  water 
used  by  remaining  vegetation.  Severe  burns  would 
cause  greater  increases  by  exposing  mineral  soil 
and  promoting  surface  runoff. 

Underburns  and  grassland  burns  would  be  light 
to  moderate.  Underburns  would  not  affect  water 
quality,  and  grassland  burns  would  affect  it  for  only 
a  few  weeks  until  grass  regrows.  These  burns  would 
not  significantly  affect  stormflows. 


Chiemicai  IVIetiiods 

Herbicides  applied  to  the  land  may  enter  surface 
or  ground  water.  Herbicide  use  also  may  produce 
minor  increases  in  stream  nutrients,  stormflows,  and 
sediment  yields. 


Surface  Water  Impacts 

Entry  of  herbicides  into  surface  water  is  discussed 
in  the  risk  assessment  (Appendix  E).  Herbicides  may 
enter  streams  during  treatment  through  accidental 
direct  application  or  drift,  or  after  treatment  through 
surface  or  subsurface  runoff.  To  pollute  the  water, 
they  must  be  present  in  the  water  at  concentrations 
high  enough  to  impair  water  quality  at  a  point  of  use. 

Direct  application  of  herbicides  to  surface  water 
may  occur  if  aircraft  accidentally  fly  over  streams, 
lakes,  or  ponds  during  pesticide  application.  Risks 


of  direct  application  are  highest  for  right-of-way 
maintenance  because  the  linear  flight  path  may 
cross  many  streams.  Peak  concentrations  would  de- 
pend mostly  on  the  application  rate  and  degree  of 
overflight;  these  have  commonly  been  2.1  to  2.4 
parts  per  million  (ppm)  in  field  studies  where  over- 
flight was  substantial  (USDA  1988). 

Drift  of  herbicides  into  surface  water  would 
depend  on  the  application  method,  existence  of 
buffer  zones,  and  weather.  Drift  potential  would  be 
least  for  ground-applied  pellets  and  greatest  for 
aerially  applied  fine  droplets.  Buffer  zones  reduce 
drift  impacts  on  sensitive  areas,  while  wind  in- 
creases drift  impacts.  Peak  concentrations  from  aer- 
ial spraying  of  fine  droplets  with  50-  to  70-foot  buffer 
zones  commonly  have  been  0.130  to  0.148  ppm  in 
field  studies  (USDA  1988).  Mitigation  requires 
buffers  of  100  feet  (aerial),  25  feet  (ground-vehicle), 
and  10  feet  (ground-hand),  and  nozzles  producing 
large  (200-micron)  droplets,  so  peak  concentrations 
in  surface  waters  from  herbicide  drift  should  rarely 
exceed  0.05  ppm  (Appendix  E).  Large  droplets  do 
not  travel  as  far  as  small  droplets,  so  the  larger  the 
droplet  size,  the  less  extensive  the  drift  during  appli- 
cation. 

After  treatment,  herbicides  may  enter  streams  by 
subsurface  flow  or  by  movement  in  ephemeral  chan- 
nels. Key  factors  that  would  affect  peak  concentra- 
tion include  the  presence  of  buffers,  storm  size,  her- 
bicide properties,  soil  properties,  and  downstream 
mixing  and  dilution. 

Impacts  would  be  minimal  in  perennial  and  inter- 
mittent streams  because  they  are  protected  by 
10-foot  (ground-hand),  25-foot  (ground-vehicle), 
and  100-foot  (aerial)  buffers.  Herbicides  applied 
along  these  streams  must  move  through  the  buffer 
in  subsurface  flow  and  are  subject  to  dilution  and 
mixing  in  transit.  Impacts  may  occur,  however,  in 
ephemeral  streams,  which  often  do  not  have  buffers. 
Herbicides  applied  directly  to  them  usually  are 
picked  up  in  streamflow  by  the  first  storm  large 
enough  to  create  flow  in  the  channels. 

Large  storms  rarely  produce  high  concentrations 
because  herbicides  are  diluted  by  large  water  vol- 
umes, while  small  storms  may  not  produce  enough 
flow  to  move  herbicides  into  streams.  Therefore, 
intermediatestormsoftenproducehigherconcentra- 
tions  of  pesticides  in  streams  relative  to  the  other 
two  situations  because  the  resulting  streamflow  is 
sufficient  to  mobilize  the  herbicides  but  not  large 
enough  to  substantially  dilute  the  material. 

The  amount  of  herbicide  available  for  movement 
from  the  site  of  application  with  surface  or  infiltrat- 
ing water  will  be  determined,  in  part,  by  the  herbi- 
cide's persistence.  Herbicide  persistence  is  usually 
expressed  in  terms  of  "half-life."  This  is  the  typical 
length  of  time  needed  for  one-half  of  the  total 
amount  applied  to  break  down  to  substances  that 
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are  no  longer  of  toxicological  concern.  While  a  her- 
bicide's soil  half-life  in  practice  is  influenced  by  local 
conditions  such  as  soil  type  and  climate,  it  is  useful 
for  describing  the  relative  rates  at  which  various  her- 
bicides are  broken  down  in  the  soil.  Table  3-6  gives 
field  half-lives  for  the  19  herbicides  proposed  for  use 
in  the  EIS.  Half  lives  are  divided  into  three  catego- 
ries, "non-persistent"  herbicides  are  defined  as  hav- 
ing a  typical  soil  half-life  of  less  than  30  days,  "mod- 
erately persistent"  herbicides  as  having  a  typical  soil 
half-life  of  30  to  100  days,  and  "persistent"  herbi- 
cides as  having  a  typical  soil  half-life  of  more  than 
100  days.  These  values  are  considered  most  repre- 
sentative of  the  values  reported  in  the  literature,  as 
the  rate  of  degradation  by  natural  processes  is  not 
only  dependent  on  herbicide  chemistry,  but  also 
environmental  factors.  Sunlight,  temperature,  soil 
and  water  pH,  microbial  activity  and  other  soil  char- 
acteristics may  effect  the  breakdown  of  herbicides. 
Soil  organic  matter,  and  soil  properties  such  as  mois- 
ture, temperature,  aeration,  and  pH  all  affect  micro- 
bial degradation.  Microbial  activity  increases  in  soils 
that  are  warm,  and  moist  with  a  neutral  pH.  In  addi- 
tion to  microbial  action,  chemical  degradation  of  her- 
bicides can  occur  by  reaction  with  water,  oxygen  or 
other  chemicals  in  the  soil.  As  soil  pH  becomes 
extremely  acidic  or  alkaline,  microbial  activity  usu- 
ally decreases,  however  these  conditions  may  favor 
rapid  chemical  degradation.  Sunlight  can  also  be  an 
important  pathway  of  herbicide  degradation.  Some 
of  the  factors  that  affect  herbicide  photodegradation 
include  the  intensity  and  spectrum  of  the  sunlight, 
length  of  exposure,  the  application  site  or  method, 
and  the  properties  of  the  herbicide  that  make  it  more 
or  less  stable  when  exposed  to  sunlight. 

In  addition  to  degradation,  these  herbicides  may 
be  unavailable  for  movement  with  surface  or  infiltrat- 
ing water  due  to  volatilization  and  plant  uptake.  Vo- 
latilization is  the  loss  of  herbicide  vapors  to  the 
atmosphere  from  plant  and  soil  surfaces.  The  rate 
of  volatilization  is  determined  by  the  herbicide's 
vapor  pressure  and  how  strongly  it  is  adsorbed. 
Vapor  pressures  for  the  herbicides  proposed  for  use 
in  the  EIS  are  given  in  Table  3-6.  The  higher  the 
vapor  pressure  the  greater  the  potential  for  loss  due 
to  volatilization.  Also,  higher  temperature  usually 
results  in  increased  volatilization.  The  degree  of 
plant  uptake  is  partially  determined  by  the  herbi- 
cide's water  solubility.  The  more  water  soluble  a  her- 
bicide is,  the  greater  the  possibility  for  plant  uptake. 
In  addition,  for  those  herbicides  applied  to  foliage, 
interception  of  the  spray  by  foliage  will  reduce  the 
amount  of  herbicide  reaching  the  soil  surface  where 
it  is  available  for  movement  with  surface  or  infiltrat- 
ing water.  Foliar  residues  are  usually  nriore  suscep- 
tible to  photodegradation  and  volatilization.  By  con- 
trast, those  herbicides  applied  directly  to  the  soil 
surface  have  a  greater  possibility  of  movement  vvith 
surf  age  or  infiltrating  water..    .,.  ,.  .     .  . 


Soil  adsorption  is  also  important  in  determining 
mobility  in  surface  or  infiltrating  water.  Adsorption 
of  a  herbicide  varies  with  the  properties  of  the  chem- 
ical, as  well  as  the  soil's  texture  (relative  proportions 
of  sand,  silt,  and  clay),  moisture  level,  and  amount 
of  organic  matter.  Soils  high  in  organic  matter  or 
clay  tend  to  be  the  most  adsorptive,  and  sandy  soils 
low  in  organic  matter  least  adsorptive.  Therefore, 
the  higher  the  organic  matter  content  of  the  soil,  the 
more  adsorptive  the  soil  and  the  less  likely  the  her- 
bicide is  to  move  from  the  point  of  application.  The 
degree  of  herbicide  adsorption  is  often  represented 
by  the  ratio  of  the  amount  of  herbicide  in  the  soil 
water  to  the  amount  adsorbed  to  the  soil.  This  ratio 
is  called  the  adsorption  coefficient  or  Kd.  The 
degree  of  adsorption  depends  on  both  the  herbicide 
and  the  soil  properties.  The  Kd  for  a  herbicide  is  soil 
specific  and  will  vary  with  soil  texture  and  organic 
matter  content.  Another  herbicide  adsorption  coef- 
ficient, which  is  less  soil  specific  is  called  the  Koc. 
The  Koc  is  the  Kd  divided  by  the  percent  of  organic 
carbon  in  the  soil,  a  major  component  of  soil  organic 
matter.  The  higher  the  value  for  Kd  or  Koc,  the 
greater  the  adsorption.  Water  solubility  and  Koc 
values  for  herbicides  proposed  for  use  in  the  EIS  are 
given  in  Table  3-6. 

Groundwater  contamination  occurs  when  herbi- 
cides move  with  the  infiltrating  water  through  the 
soil  profile  to  the  water  table.  The  closer  the  water 
table  is  to  the  surface,  the  more  likely  that  it  may 
become  contaminated.  In  some  situations,  herbi- 
cides that  are  tightly  bound  to  the  soil  may  only 
move  a  few  inches  from  the  point  of  application 
regardless  of  the  amount  of  infiltrating  water, 
whereas  in  other  situations  herbicides  have  been 
shown  to  move  many  feet.  Herbicides  that  are  highly 
water  soluble,  relatively  persistent,  and  not  readily 
adsorbed  by  soil  particles  (low  Kd  or  Kos)  have  the 
greatest  potential  for  movement.  In  addition,  rela- 
tively level  sandy  soils  low  in  organic  matter  are  the 
most  vulnerable  to  groundwater  contamination  due 
to  their  lower  adsorptive  capacity  and  higher  infiltra- 
tion rates.  Soil  characteristics  and  environmental 
conditions  vary  widely  over  the  proposed  treatment 
areas  in  the  EIS.  Herbicide  properties  which  deter- 
mine the  likelihood  of  movement  with  infiltrating 
water  and  a  leaching  index  based  upon  the  work  of 
Goss  (1988)  are  given  in  Table  3-6.  The  leaching 
index  is  a  relative  ranking  of  the  19  herbicides  based 
upon  their  chemical  properties  only.  The  higher  the 
value,  the  greater  the  potential  that  the  herbicides 
will  move  through  the  soil  profile  with  infiltrating 
water.  This  ranking  suggests  that  imazapyr,  clopy- 
ralid,  picloram,  tebuthiuron,  and  metsulfuron  methyl 
have  the  greatest  potential  for  movement,  with  gly- 
phosate  being  the  least  mobile.  Prediction  of  actual 
amounts  of  these  herbicides  that  may  reach  ground- 
water must  also  consider  the  method  and  rate  of 
application,  as  well  as  the  soil  characteristics  and 
other  environmental  and  elimaetic  factors  described 
above.     ::    ;;.  ;u  ;;jw   ■'■■{);  .     a' .  'm  i:i.;i.i,     .;'    j. 
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Table  3-6 
Chemical  and  Environmental  Properties  of  Herbicides  Used  on  Rangeland 


Soil  Half-life 

Solubility 

Koc 

Leaching 

Vapor  Pressure 

Herbicides 

days  (range)i 

mg/1 

ml/g 

Index2 

mm  Hg 

Non  Persistent 

(half-life  of  less  than  30  days) 

2,4-D  acid 

10  (2-16) 

890 

20 

2.70 

8.0x10-6 

2,4-D  esters 

10(2-41) 

1E3 

1000E 

1.00 

DIcamba  salt 

14(3-35) 

400000 

2 

4.24 

0 

Mefluidlde 

2(2) 

180 

1.0x10-4 

Sulfometuron  methyl 

20  (20) 

70(pH7)4 

78(pH7) 

2.74 

6.0x10-16 

■Moderately  Persistent 

(half-life  of  30  to  100  days) 

Atrazine 

60(18-120) 

33 

100 

3.56 

2.9x10-7 

Bromocil  acid 

60  (60-360) 

700 

32 

4.44 

3.1x10-7 

Clopyralid  amine  salt 

30(12-70) 

300000E 

6 

5.46 

0 

Diuron 

90  (30-328) 

42 

480 

2.58 

6.9x10-8 

Glyphosate  amine  salt 

47  (21-60) 

900000E 

24000E 

-0.64 

0 

Hexazlnone 

90(30-180) 

3300 

54 

4.43 

2.0x10-7 

Imazapyracid 

90(90-712) 

11000 

100E 

6.45 

less  than  1x10-8 

PIcloram  salt 

90  (20-277) 

200000E 

16 

5.46 

0 

Simazine 

60(11-149) 

6 

130 

3.49 

2.2x10-8 

Triclopyr  ester 

46  (30-90) 

23 

780 

1.84 

1.3x10-6 

Persistent 

(half-life  of  more  than  100  days) 

Chlorsulfuron 

160  (28-160) 

7000(pH7) 

300(pH7) 

3.36 

4.6x10-6 

Metsulfuron-methyl 

120(14-180) 

9500(pH7) 

35(pH7) 

5.11 

2.5x10-12 

Tebuthiuron 

360(13-450) 

2500 

80 

5.36 

2.0x10-6 

1  Most  representative  half-life  value  and  range  of  reported  values  (Wauchope  et  al.  1991). 

2  Relative  ranking  of  leaching  potential  using  the  equation  L.I.  =  Log(Half-Life)*(4-Log(Koc)),  (Goss  1988). 

3  E-estimate,  probable  error:  solubility:  less  than  3X,  Koc:  3-5X,  or  wide  range  in  reported  values  (Wauchope 
etal.  1991). 

^  Solubility  and  Koc  are  a  function  pH,  values  given  are  for  pH7. 


Surface  runoff  can  carry  herbicides  mixed  in  water 
or  bound  to  eroding  soil.  The  severity  of  herbicide 
runoff  depends  on  several  factors,  many  of  which 
influence  the  rate  of  water  infiltration  into  the  soil. 
These  include  the  grade  or  slope  of  an  area,  the  tex- 
ture and  moisture  content  of  the  soil,  the  amount  and 
timing  of  rainfall,  and  the  presence  of  vegetation  or 
plant  residues.  These  conditions  vary  widely  over 
the  proposed  treatment  areas  in  the  EIS.  Herbicide 
properties  which  determine  the  likelihood  of  move- 
ment with  surface  water  are  given  in  Table  3-6.  For 
conditions  resulting  in  moderate  to  high  infiltration 
rates,  the  likelihood  that  the  herbicide  will  remain 
close  to  the  soil  surface  may  determine  availability 
for  movement  with  surface  runoff.  Under  these  con- 
ditions, glyphosate,  diuron,  triclopyr,  and  chlorsul- 
furon have  the  greatest  potential  to  be  available  for 
movement  with  runoff.  However,  the  low  water  sol- 
ubility of  chlorsulfuron,  and  diuron  would  indicate 
that  the  majority  of  the  runoff  loss  would  be  asso- 


ciated with  soil  erosion.  Without  soil  erosion,  little 
runoff  loss  would  be  expected.  For  conditions  where 
infiltration  is  low,  those  herbicides  with  high  water 
solubility  and  low  Koc  values  would  be  most  likely 
to  move  with  surface  runoff.  These  include  dicamba, 
clopyralid,  and  picloram,  as  well  as  the  relatively  per- 
sistent metsulfuron-methyl.  As  with  infiltration,  pre- 
diction of  actual  amounts  of  these  herbicides  in  run- 
off must  consider  the  method  and  rate  of 
application,  as  well  as  the  soil  characteristics  and 
other  environmental  and  climactic  factors  described 
above. 

Herbicide  movement  in  ephemeral  channels  is  lit-, 
tie  affected  by  herbicide  mobility  because  buffers 
are  seldom  used  and  herbicides  may  be  applied  di- 
rectly to  the  channel.  Herbicides  can  be  mobilized 
in  solution  or  with  sediment.  Peak  concentrations  in' 
field  studies  have  ranged  from  0.18  to  0.55  ppm 
(USDA  1988). 
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Dilution  and  mixing  sharply  reduce  herbicide  con- 
centrations downstream  through  water  inflow  and 
turbulence.  As  watershed  size  doubles,  peak  herbi- 
cide concentration  should  drop  to  one-quarter  of  its 
initial  level  (Neary  et  al.  1983).  For  example,  a  peak 
concentration  of  0.4  ppm  in  an  unprotected  ephem- 
eral stream  with  a  10-acre  watershed  will  likely  drop 
to  0.04  ppm  by  the  time  it  reaches  a  perennial  stream 
with  a  50-acre  watershed. 

Mitigation  requires  buffer  zones  along  perennial 
and  intermittent  streams.  Mixing  and  dilution 
sharply  reduce  concentrations  delivered  by  ephem- 
eral streams.  Normal  application  of  herbicides  at  typ- 
ical rates  may  produce  sporadic  peak  concentra- 
tions of  some  herbicides  in  small,  headwater 
perennial  streams.  These  concentrations  may  range 
up  to  0.04  to  0.05  ppm  in  some  cases.  Even  applying 
EPA's  most  stringent  drinking-water  standard  (0.1 
ppm  for  2,4-D)  across  the  board,  these  concentra- 
tions pose  minimal  risks  to  water  quality  for  public 
health  or  aquatic  biota.  Risks  from  accidental  direct 
application  may  be  high  on  some  corridor  mainte- 
nance projects  treated  aerially.  Because  picloram 
affects  many  vegetable  crops  at  concentrations  as 
lowasO.OIOppm  (Bauretal.  1972),  it  should  be  used 
with  care  near  water  used  for  irrigation. 


Ground-Water  Impacts 

After  treatment,  herbicides  may  move  through  the 
soil  and  into  underlying  ground-water  aquifers  by 
leaching.  To  pollute  ground  water,  they  must  then 
move  laterally  at  concentrations  high  enough  to 
impair  water  quality  at  a  point  of  use.  Key  factors 
affecting  peak  concentration  are  herbicide  proper- 
ties, soil,  depth  to  water  table,  and  distance  to  the 
point  of  use.  Applied  at  typical  rates,  herbicides 
should  never  occur  in  ground-water  supplies  at  con- 
centrations exceeding  a  small  fraction  of  EPA's  most 
stringent  drinking-water  standards. 

Herbicide  mobility  and  persistence  greatly  affect 
potential  for  leaching.  Mobility  depends  on  solubil- 
ity and  adsorption;  persistence  depends  on  degrada- 
tion mode  and  rate.  As  discussed  earlier,  the  most 
potentially  mobile  herbicides  are  2,4-D,  picloram, 
and,  to  a  lesser  extent,  hexazinone,  and  the  most  per- 
sistent ones  are  tebuthiuron,  picloram,  and  glypho- 
sate.  Mobility  and  persistence  properties  suggest 
that  herbicides  with  at  least  a  moderate  leaching 
potential  include  2,4-D,  dicamba,  hexazinone, 
imazapyr,  picloram,  and  tebuthiuron. 

Herbicides  move  most  easily  through  sands, 
which  are  the  most  porous  soils  and  have  the  least 
adsorption  potential.  The  potential  for  ground-water 
contamination  increases  as  the  depth  to  the  water 
table  and  the  distance  to  the  point  of  use  decrease. 


Field  studies  of  herbicides  applied  at  typical  rates 
have  shown  that  sulfometuron  methyl  and  triclopyr 
did  not  leach  to  shallow  ground  water,  and  that  hex- 
azinone reached  peaks  of  less  than  0.024  ppm.  Ap- 
plied at  typical  rates,  picloram  concentrations  in 
shallow  ground  water  should  be  less  than  0.002  ppm. 


FISH  AND  WILDLIFE 

Wildlife  species  depend  directly  on  vegetation  for 
habitat,  so  any  change  in  the  vegetation  of  a  partic- 
ular plant  community  is  likely  to  affect  the  wildlife 
species  associated  with  that  community.  Any 
change  in  community  vegetation  structure  or  com- 
position is  likely  to  be  favorabletocertain  animal  spe- 
cies and  unfavorable  to  others  (Maser  and  Thomas 
1983).  The  key  to  understanding  the  effects  of  vege- 
tation manipulation  on  wildlife  involves  an  under- 
standing of  the  vegetation  structure,  production, 
flowering,  and  fruiting  of  the  community;  these  char- 
acteristics relate  to  seasonal  cover  and  food  require- 
ments for  particular  animal  species  and  predators 
dependent  on  them.  These  characteristics  also 
respond  to  a  particular  vegetation  manipulation. 

Plant  communities  on  many  western  rangelands 
are  no  longer  pristine  and  therefore  do  not  support 
pristine  populations  of  wildlife  species.  Many  range- 
land  plant  communities  have  alien  herbaceous 
weeds  or  a  higher  ratio  of  woody  to  herbaceous  per- 
ennial vegetation  than  under  pristine  conditions. 
These  vegetation  conditions  may  favor  certain  wild- 
life species,  such  as  the  chukar  partridge,  w?Wi 
depends  on  the  alien  annual  grass,  cheatgrass,  for 
food  (Weaver  and  Haskell  1967),  or  they  may  disfa- 
vor other  species,  such  as  the  pronghorn  antelope, 
which  require  mixed-plant  communities,  rather  than 
those  plant  communities  dominated  by  a  few  woody 
or  herbaceous  species  (Yoakum  1975).  In  general, 
the  greater  the  diversity  of  the  plant  community,  the 
greater  the  diversity  of  the  associated  animal  com- 
munity (Gysel  and  Lyon  1980). 

Therefore,  any  change  in  vegetation  community 
structure  or  composition  affects  resident  fish  and 
wildlife  populations.  The  effects  of  vegetation  manip- 
ulation on  wildlife  depend  on  vegetation  structure, 
production,  and  phenology  of  the  community.  Be- 
cause these  characteristics  relate  to  seasonal  cover 
and  food  requirements  for  particular  animal  spe- 
cies—and the  predators  that  depend  on  them— and 
because  these  characteristics  respond  differently  to 
different  vegetation  manipulations,  effects  on  fish 
and  wildlife  from  vegetation  management  would  be 
both  positive  and  negative,  depending  on  the  spe- 
cies affected  and  the  type  of  treatment  used.  Treat- 
ments that  reduce  runoff  and  sedimentation  would 
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have  positive  benefits  for  fish  and  aquatic  wildlife, 
and  there  would  be  shifts  or  changes  in  forage  and 
habitat  for  wildlife,  depending  on  the  species.  For 
example,  an  improvement  in  deer  winter  range  could 
result.  Vegetation  treatments  can  negatively  affect 
aquatic  habitats  by  causing  changes  in  food  supply, 
water  temperature,  water  chemistry,  and  bottom 
composition.  Elimination  of  multistoried  vegetation 
along  streambanks  would  increase  water  tempera- 
ture and  reduce  the  supply  of  invertebrates  used  as 
a  food  source  for  fish.  However,  no  treatments  will 
eliminate  this  streamside  vegetation  to  any  signifi- 
cant degree,  and  in  general  an  improvement  in  ripar- 
ian vegetation  is  expected  as  a  result  of  upland  treat- 
ments improving  watershed  conditions.  Expected 
results  are  an  increase  in  streamside  vegetation,  a 
cooling  of  water  temperatures,  and  an  improvement 
in  the  depth  and  quality  of  fish  habitat,  including 
invertebrate  populations  and  other  food  sources. 

Studies  determining  the  effects  of  vegetation 
manipulations  on  wildlife  in  riparian  areas  were  not 
found  in  the  literature,  but  impacts  on  wildlife  spe- 
cies will  be  identified  in  individual  environmental 
analyses,  when  site-specific  proposals  are  selected. 

There  are  data  gaps  in  the  understanding  of  the 
effects  of  specific  land  treatments  on  the  multitude 
of  wildlife  species.  Therefore,  it  is  very  important  to 
monitor  the  specific  impacts  of  a  particular  treat- 
ment on  the  wildlife  community  being  impacted. 
These  monitoring  studies  should  be  accomplished 
in  cooperation  with  the  state  wildlife  management 
agency  and  the  results  made  available  to  other  inter- 
ested agencies  and  personnel. 


Manual  Methods 

Manual  methods  have  the  advantage  of  being 
highly  selective,  thus  avoiding  the  potential  loss  of 
valuable  habitats  (Vallentine  1971).  Manual  meth- 
ods, however,  could  negatively  affect  those  wildlife 
species  that  depend  on  the  target  plants  for  food  or 
cover.  Although  this  method  of  vegetation  control 
may  open  a  young  forest  canopy,  it  may  not  benefit 
larger  mammals  because  the  unremoved  material 
can  impede  movement.  These  obstacles  may  restrict 
deer  and  elk  from  using  any  increases  in  available 
forage.  Smaller  animals  also  may  be  affected,  partic- 
ularly birds  or  small  mammals  nesting  in  or  at  the 
base  of  individual  target  plants.  Conversely,  accumu- 
lated material  resulting  from  manual  control  could 
provide  cover  for  smaller  mammals  and  birds,  there- 
fore increasing  their  use  of  an  area.  The  impacts  cre- 
ated by  manual  treatments  should  be  relatively  insig- 
nificant. The  vegetation  communities  are  generally 
so  expansive,  and  manual  labor  so  expensive,  that 
the  potential  for  significant  changes  is  not  likely. 


Sagebrush,  Desert  Shrub,  Southwestern 
Shrubsteppe,  Plains  Grasslands,  and 
Mountain/Plateau  Grasslands 

These  vegetation  communities  are  generally  very 
expansive.  Any  impacts  of  manual  treatments  would 
be  very  site-specific  and  insignificant  on  a  program- 
wide  evaluation.  There  would  be  no  significant  over- 
all impact  to  wildlife  from  manual  vegetation  treat- 
ments in  these  communities,  any  site-specific 
impacts  will  be  evaluated  in  the  site-specific  environ- 
mental analysis.  Larger  scale  treatments  would 
generally  have  the  same  wildlife  impacts  as  mechan- 
ical methods. 


Chaparral-Mountain  Shrub, 
Pinyon-Juniper,  and 
Coniferous/Deciduous  Forests 

These  vegetation  communities  are  often  densely 
vegetated  and  may  be  more  practically  and  econom- 
ically treated  by  manual  methods.  If  areas  treated  by 
manual  methods  are  limited  to  small  areas,  most 
impacts  would  be  beneficial  through  increase  in  hab- 
itat diversity  in  a  densely  vegetated  environment. 
Size,  shape,  and  spacing  of  the  openings  will  deter- 
mine the  degree  of  benefits  to  wildlife.  Excessive  or 
poorly  planned  thinning  of  coniferous  forests  can  be 
detrimental  to  elk,  mule  deer,  black  bear,  and  other 
wildlife  through  loss  of  thermal  and  escape  cover. 
Conversely,  a  well-planned  thinning  that  considers 
size,  spacing,  and  topography  can  be  beneficial  by 
improving  the  food-cover  relationship.  Larger  sized 
treatments  would  have  impacts  similar  to  mechani- 
cal treatments. 


Mechanical  Methods 

Mechanical  treatments  have  traditionally  been 
applied  most  frequently  to  decrease  woody  plant 
cover  and  increase  production  of  grasses  (see  dis- 
cussions of  effects  of  treatments  on  vegetation). 
Some  species  are  favored  by  these  conversions,  and 
some  are  disfavored.  Conversion  of  sagebrush- 
dominated  rangelands  in  Oregon  to  more  open 
grasslands  is  associated  with  a  substantial  increase 
in  the  pronghorn  antelope  population  (Yoakum 
1 975),  but  has  been  detrimental  to  sage  grouse  pop- 
ulations (Call  and  Maser  1985).  Much  of  the  litera- 
ture on  the  effects  of  range  vegetation  manipula- 
tions on  wildlife  considers  treatments  designed  to 
increase  grass  production. 

Fish  are  also  in  a  unique  situation.  Improperly 
applied  treatment  could  result  in  increased  siltation 
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from  mechanical  treatments  which  could  result  in 
loss  or  degradation  of  spawning  substrate.  However, 
once  mitigation  is  applied,  the  treatment  would  be 
beneficial  to  the  condition  of  the  watershed  and  ulti- 
mately improve  habitat  for  fish. 

Mechanical  methods  can  result  in  soil  compac- 
tion, damaging  the  subterranean  habitat  used  by  cer- 
tain burrowing  animals.  As  with  manual  methods, 
accumulated  material  can  hinder  movement  of  the 
larger  mammals,  but  removal  of  this  material  would 
reduce  potential  habitat  niches  for  many  small  mam- 
mals and  birds.  Habitat  shifts  or  changes  as  a  result 
of  downed  material  could  last  for  as  long  as  two  dec- 
ades, assuming  normal  decomposition  rates.  It  is 
important  to  note  that  mechanical  treatments  can  be 
selected  and  structured  to  increase  and  decrease 
other  vegetation  components  and  thus  favor  or  dis- 
favor different  wildlife  species.  These  treatments 
can  be  considered  tools  for  wildlife  habitat  manage- 
ment when  vegetation  responsesand  habitat  require- 
ments are  understood.  Accordingly,  determinations 
on  whether  particular  vegetation  treatments  will 
increase  or  decrease  wildlife  populations  must  be 
made  on  a  site-specific  basis,  taking  into  account 
specific  vegetation  and  animal  information.  In 
general,  mechanical  treatments  can  be  beneficial  for 
wildlife  if  the  treatment  areas  are  arranged  in  strips 
and  patches  and  if  methods  are  selected  that 
increase  browse  and  forage  availability.  Also,  nega- 
tive impacts  can  be  lessened  if  the  period  of  treat- 
ment avoids  the  bird  nesting  season  and  other  crit- 
ical seasons  when  loss  of  cover  would  be  critical  to 
wildlife,  for  example,  during  critical  reproductive 
periods  and  prior  to  severe  winter  weather  condi- 
tions. The  following  discussion  presents  examples 
of  the  relatively  limited  research  on  wildlife 
responses  to  vegetation  manipulations  through 
mechanical  treatments. 


Sagebrush 

Although  few  wild  vertebrates  require  sagebrush 
habitats,  sagebrush  is  so  widespread  that  it  is  a 
major  habitat  type  in  the  West  (McEwen  and 
DeWeese  1 987).  The  quality  of  sagebrush  habitat  for 
wildlife  can  vary  tremendously  and  can  be  a  complex 
situation  for  analysis.  Sagebrush  habitat  may  be  crit- 
ical in  certain  situations  for  sage  grouse  and  for  win- 
tering big  game  species.  In  areas  of  limited  rainfall 
and  forage  production  the  thermal  cover  provided 
by  sagebrush  may  be  critical  to  deer  and  other  wild- 
life survival  (W.  A.  Molini,  pers.  comm.  1990).  Any 
treatments  on  critical  habitat  must  receive  careful 
site-specific  analysis  to  avoid  significant  negative 
impacts.  The  sagebrush  situation  also  is  compli- 
cated by  the  apparent  increase  in  density  and  the 
expanded  acreage  resulting  from  human-caused  dis- 
turbances, creating  an  "unnatural"  existing  situation 
before  treatment.  Conflicts  may  arise  between  main- 


taining the  existing  wildlife  community  and  recreat- 
ing a  "natural"  wildlife  community.  As  a  general  rule, 
negative  impacts  will  be  minimized  if  sagebrush  is 
not  removed  in  large,  expansive  blocks  and  if  treat- 
ment areas  are  composites  of  small  40-  to  60-acre 
units  with  irregular  outlines  and  configurations.  In 
sage  grouse  habitat,  the  width  of  removal  areas 
should  not  exceed  100  feet. 

The  design  of  control  units  in  the  sagebrush 
region  is  critical  to  the  consequences  of  the  action. 
The  cumulative  effect  of  past  control  activities  must 
be  considered  in  assessing  current  and  future 
actions.  These  two  considerations  are  extremely  crit- 
ical in  manipulations  of  sage  brush  in  sage  grouse 
habitats.  The  size  of  control  units,  the  juxtaposition 
of  remaining  sagebrush  stands,  thecomparative  den- 
sities and  height  of  the  sagebrush,  and  the  juxtapo- 
sition of  other  habitat  components  (drinking  water 
and  wet  meadows)  are  all  significant  to  the  potential 
impacts.  Site-specific  analysis  and  project  design 
are  crucial  to  the  success  of  sagebrush  treatment  for 
wildlife.  If  sagebrush  is  properly  controlled  and  the 
end  result  is  an  increased  diversity  and  production 
of  a  variety  of  perennial  grasses,  and  a  variety  of 
forbs  and  shrubs,  wildlife  diversity  and  abundance 
also  should  increase.  However,  sagebrush  control  in 
Nevada  by  root  plowing  generally  has  resulted  in  the 
loss  of  all  brush  species,  including  desirable  browse 
species  (W.  A.  Molini,  pers.  comm.  1990).  This  would 
result  in  a  significant  adverse  impact  to  big  game 
and  other  brush-related  species  and  should  be  con- 
sidered for  mitigation  where  loss  of  brush  species 
creates  significant  adverse  impacts.  This  points  out 
the  critical  value  of  the  site-specific  analysis  and  in- 
depth  consideration  of  all  ecological  values  before 
implementing  a  proposed  treatment. 


Desert  Shrub 

Plant  control  by  mechanical  means  in  desert 
shrubland  must  usually  be  followed  by  revegetation, 
which  is  normally  unsuccessful  because  of  low  and 
erratic  precipitation.  Plant  control  treatments  run 
the  risk  of  reducing  perennial  plant  cover  and 
increasing  weedy  annual  cover.  These  possible  vege- 
tation changes  are  expected  to  also  negatively  affect 
indigenous  wildlife  species.  Vegetation  manipula- 
tion of  desert  shrubland  is  generally  not  recom- 
mended. 


Southwestern  Shrubsteppe 

Mechanical  treatments  have  most  frequently  been 
applied  to  reduce  the  cover  of  woody  species,  such 
as  mesquite,  that  have  invaded  the  semidesert  grass- 
land. Increasing  structural  diversity  of  vegetation  by 
controlling  shrubs  and  increasing  understory  spe- 
cies in  strips  and  patches  should  increase  bird  diver- 
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sity  and  density.  Mesquite  control  that  selectively 
leaves  areas  important  for  browse  and  cover  will  be 
much  more  beneficial  for  deer  than  extensive  con- 
trol projects  (Severson  and  Medina  1983). 

Rootplowing  woody  species  and  seeding  peren- 
nial grasses  increased  cotton  rat  populations  in 
Texas  (Guthery  et  al.  1979).  However,  sites  con- 
verted to  African  lovegrasses  in  Arizona  had  much 
lower  diversity  and  abundance  of  grasshoppers, 
rodents,  and  birds  than  native  grassland  sites  (Bock 
et  al.  1986).  Only  sites  that  lack  native  grass  cover 
will  be  considered  as  candidates  for  lovegrass  seed- 
ing after  woody  plant  control,  and  only  if  lovegrass 
already  occurs  within  the  watershed. 

Smith  (1984)  compared  bird  use  of  undisturbed, 
crushed,  and  tebuthiuron-treated  creosotebush  in 
Arizona.  Black-throated  and  Brewer's  sparrows  for- 
aged opportunistically,  while  verdins  avoided 
crushed  plots  and  vesper  sparrows  avoided  control 
plots.  Mechanical  treatments  opened  up  small  areas 
in  the  creosotebush  community,  which  were  used  as 
nesting  sites  for  Cassin's  sparrows  and  feeding  sites 
for  grass-eating  flocks.  Large-scale  conversion  to 
grasslands  may  be  detrimental  to  Gambel's  quail, 
but  beneficial  to  scaled  quail,  and  improve  the  poten- 
tial for  reintroduction  of  aplomado  falcon. 

McCormick  (1975)  compared  small  game  use  of 
areas  invaded  by  mesquite  with  areas  where  mes- 
quite had  been  controlled  to  1 6  to  1 00  trees  per  acre. 
Both  areas  supported  a  native  perennial  grass  and 
forb  understory.  Use  by  doves,  quail,  and  cottontail 
rabbits  was  less  on  the  mesquite-controlled  areas, 
while  jackrabbit  use  was  similar  on  controlled  and 
uncontrolled  areas.  McCormick  recommended  that 
mesquite  be  controlled  only  where  density  exceeds 
100  trees  per  acre  and  advised  limited  control  of 
small,  dense  mesquite  stands  in  the  drainage  areas 
(100  to  324  trees  per  acre)  to  maintain  a  habitat  for 
these  small  game  species.  Germano  (1978)  com- 
pared use  by  various  animals  on  mesquite- 
dominated  areas,  mesquite-free  areas,  and  mesquite 
woodland  with  clearings.  Mesquite  with  clearings 
produced  more  observations  of  jackrabbits,  ante- 
lope, quail,  and  lizards  than  the  mesquite-free  areas. 
Mesquite-dominated  areas  had  more  use  by  jackrab- 
bits and  lizards  than  did  the  mesquite-free  areas. 
Total  clearing  of  mesquite  may  reduce  vegetation 
structural  diversity  and  use  by  wildlife. 


Chaparral-Mountain  Shrub 

Deer  is  the  only  species  from  the  chaparral  type 
of  plant  community  that  has  been  studied  exten- 
sively (Cable  1975).  Deer  populations  are  low  in 
dense  brush  stands  with  little  understory.  Opening 
up  dense  stands  would  generally  be  beneficial  for 
wildlife;  however,  some  brush  should  be  left 
uncleared  to  provide  escape  cover  for  deer.  In  Ari- 


zona, deer  spent  much  less  time  on  chaparral 
cleared  by  rootplowing  and  herbicide  spraying  than 
in  untreated  areas  (Urness  1974).  However,  in  this 
study,  deer  used  the  cleared  areas  mainly  for  feed- 
ing. Foraging  efficiency  was  probably  high  because 
of  high  herbaceous  plant  production  compared  to 
uncleared  areas.  Shrub  control  treatments  resulted 
in  a  loss  of  cover  but  also  brought  about  a  compen- 
sating increase  in  forage  production  fordeer  in  chap- 
arral. Urness  (1974)  recommended  leaving  some 
brush,  clearing  less  than  50  percent  of  the  area,  and 
clearing  in  strips  no  wider  than  437  yards.  Where 
brush  is  so  dense  that  understory  forage  is  lacking, 
deer  and  elk  use  can  be  increased  by  brush  control. 

Mechanical  treatments  have  been  used  to  induce 
sprouting  of  brush  species  and  to  increase  forage 
availability  for  deer  and  elk.  However,  shrubs  intol- 
erant of  these  treatments  may  produce  less  forage 
after  treatment.  When  chaparral  species  are  con- 
trolled by  mechanical  means,  wildlife  use  should  in- 
crease as  understory  production  increases  and  suit- 
able areas  are  left  intact  to  provide  cover. 


PInyon-Junlper 

Pinyon-juniperareaswith  limited  understorydiver- 
sity  are  usually  treated  by  mechanical  means  to 
increase  grasses,  shrubs,  and  forbs.  Estimating  wild- 
life populations  response  to  these  treatments— com- 
pared with  their  behavior  in  undisturbed  areas— is 
difficult  and  usually  depends  on  the  vegetation  diver- 
sity before  and  after  treatment  in  relation  to  that  of 
undisturbed  stands.  As  in  sagebrush  removal,  neg- 
ative impacts  from  pinyon-juniper  removal  would  be 
minimized  by  treating  patches,  resulting  in  a  mosaic 
of  thermal  and  hiding  cover  and  open  foraging 
areas.  For  example,  chaining  pinyon-juniper  in  Col- 
orado greatly  reduced  tree  cover  and  did  not  change 
shrub  cover,  but  it  increased  cover  of  grasses  and 
forbs  (Sedwick  and  Ryder  1987).  However,  only  one 
of  the  most  common  species  of  breeding  birds  (chip- 
ping sparrow)  used  the  chained  plots,  while  seven 
other  common  species  used  the  undisturbed  plots. 
Chaining  reduced  bird  use  and  species  diversity. 
Foliage-  and  timber-searching,  aerial-foraging, 
foliage-nesting,  and  cavity-nesting  birds  infre- 
quently used  the  chained  plots,  while  ground- 
searching  and  ground-nesting  species  regularly 
used  them.  Evans  (1988)  suggested  that  negative 
effects  of  chaining  on  cavity-nesting  birds  can  be 
minimized  by  leaving  cavity  trees  near  the  edge  of 
the  treatment  zone.  Old  growth  pinyon  and/or  juni- 
per stands  may  offer  unique  and  valuable  wildlife 
habitats,  addingto  the  variety  within  pinyon  and  juni- 
per stands.  When  planning  site-specific  treatments, 
these  old  growth  communities  should  be  recom- 
mended to  be  left  standing  as  islands  and  edge  com- 
munities to  the  chained  or  treated  areas. 
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Chaining  pinyon-juniper  has  generally  increased 
small  mammal  use  (Baker  and  Frischknecht  1973, 
Sedwick  and  Ryder  1987).  The  increased  popula- 
tions of  species  such  as  deer  mice  and  chipmunks 
are  thought  to  be  a  result  of  increased  grass  and  forb 
cover  and  associated  abundance  of  seeds  and  ar- 
thropods (Sedwick  and  Ryder  1987).  Although  black- 
tailed  jackrabbits  and  desert  cottontail  may  prefer 
cabled  pinyon-juniper  over  untreated  areas 
(Howard  et  al.  1987),  cottontail  rabbits  may  benefit 
by  leaving  a  density  of  68  to  80  downed  trees  or  living 
shrubs  per  acre  (Kundaeli  and  Reynolds  1972). 
Smith  and  Urness  (1984)  also  emphasized  the  impor- 
tance of  leaving  downed  trees  onsite  for  cover  for 
small  mammals.  Conversion  of  juniper  woodland- 
shrubland  to  wheatgrasses  may  have  negative 
effects  on  hawks  by  reducing  cover  and  the  abun- 
dance of  jackrabbits  as  well  as  nesting  sites  (Howard 
and  Wolfe  1976). 

Removal  of  pinyon  and  ponderosa  pine,  as  well  as 
juniper  and  oak,  decreased  sightings  of  Merriam's 
turkey  in  Arizona  (Scott  and  Boeker  1977).  This 
study  recommended  stripclearing  of  treesand  reten- 
tion of  mature  ponderosa  pine  for  roosting  sites  to 
minimize  effects  on  turkey  populations. 

Mechanical  control  of  pinyon  and  juniper  may 
increase  its  use  by  mule  deer  for  a  number  of  years 
(Tueller  1976).  However,  deer  use  of  treated  areas 
is  encouraged  by  the  proximity  of  undisturbed  areas 
for  cover  (Tausch  1973).  Terrel  (1973)  observed 
increased  deer  use  in  undisturbed  areas  adjacent  to 
chained  areas.  Short  et  al.  (1977)  found  that  exten- 
sive tree  clearing  decreased  elk  and  mule  deer  use, 
while  patch  cutting  increased  use.  Evans  (1988)  sug- 
gested irregular  chainings  to  create  more  edge  and 
patch  clearing  as  ways  to  increase  habitat  diversity 
and  wildlife  use  of  pinyon-juniper  control  projects. 


Plains  Grasslands 

Mechanical  treatments  most  frequently  have  been 
applied  to  reduce  cover  of  woody  species,  such  as 
mesquite.  Increasing  structural  diversity  of  vegeta- 
tion by  controlling  shrubs  and  increasing  under- 
story  species  in  strips  and  patches  should  increase 
bird  diversity  and  density.  Mesquite-dominated 
rangelands  are  considered  important  habitat  for 
mule  deer  and  white-tailed  deer.  Deer  will  use  these 
cleared  areas  less  frequently  because  of  reduced 
food  and  cover. 


Mountain/Plateau  Grasslands 

The  few  studies  that  consider  effects  of  plant  con- 
trol on  wildlife  on  mountain/plateau  grasslands  are 
concerned  with  sage  grouse,  gophers,  or  prairie 
dogs.   Mechanical  treatments   most  likely  would 


affect  animal  density  in  these  areas  because  of 
reduced  cover  and  forage. 


Coniferous/Deciduous  Forests 

The  literature  on  effects  to  wildlife  species  in  this 
area  is  sparse;  mechanical  control  will  lower  the 
serai  stage  of  the  undergrowth  in  the  treatment  area, 
and  may  affect  the  biodiversity  in  the  vicinity.  When 
used  in  these  forest-habitat  types,  this  method  can 
improve  seed  germination,  thereby  increasing  avail- 
able forage.  Pretreatment  analysis  should  include 
the  effects  of  the  proposed  treatment  on  old  growth 
forest  habitats  and  spotted  owl  habitat. 


Biological  Methods 

BLM  may  consider  using  grazing  animals,  insects, 
and  pathogens  as  biological  methods  of  vegetation 
treatment.  Typical  grazing,  as  discussed  in  much  of 
the  available  literature,  generates  many  impacts  on 
wildlife  populations.  These  impacts  may  be  direct, 
when  wildlife  and  livestock  share  food  preferences, 
or  indirect,  when  livestock  cause  some  modification, 
such  as  vegetation  changes,  to  the  ecosystem. 
These  possible  negative  effects  can  be  avoided  by 
using  grazing  systems  for  biological  control  that 
help  to  increase  or  maintain  wildlife  diversity. 

Grazing  animals  may  have  many  effects  on  wild- 
life. In  riparian  areas,  grazing  can  affect  songbirds 
by  changing  the  vegetation  composition  of  the  com- 
munity, thus  changing  the  songbird  community 
because  of  different  habitat  requirements.  Water- 
fowl may  be  similarly  affected,  especially  during 
breeding  and  nesting  periods.  Fish  populations  may 
be  affected  because  of  changes  in  stream  shading 
and  resulting  changes  in  water  temperature.  In  non- 
riparian  areas,  larger  game  animals  may  compete 
directly  with  livestock  for  forage.  Elk  and  cattle  tend 
to  show  the  same  forage  preferences,  as  do  sheep, 
pronghorn  antelope,  and  deer.  Deer  use  browse, 
which  may  be  an  important  forage  for  cattle  in  some 
areas.  Biological  control  using  livestock  should  take 
these  factors  into  consideration  when  planning  a 
grazing  system  (Humphrey  1962). 

There  also  are  many  positive  effects  on  wildlife 
from  biological  control  by  grazing  animals.  Small 
mammal  diversity  will  increase  up  to  a  point  with  the 
use  of  grazing  as  a  biological  treatment  method 
(Dwyer  et  al.  1984).  Rotation  grazing  systems  have 
been  cited  as  beneficial  for  certain  wildlife  species. 
The  sandhill  crane  (Grus  canadensis)  prefers  the 
larger  insect  population  found  in  grazed  areas,  and 
deer  (Odocileus)  are  attracted  to  the  grass  regrowth 
in  a  recently  grazed  pasture.  In  sagebrush  regions, 
cattle  grazing  can  increase  the  production  of  bitter- 
bush,  a  shrub  that  is  palatable  to  deer.  Grazing  cattle 
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or  sheep  in  the  spring  or  early  summer  can  increase 
winter  browse  for  e\W  (Vallentine  1980).  These 
effects  may  become  noticeable  on  larger  areas 
being  treated  by  grazing  animals. 

The  impacts  of  biological  treatment  by  insects  and 
pathogens  on  wildlife  will  generally  be  slight.  In 
most  cases,  the  target  plants  will  remain  standing, 
although  weakened  or  unable  to  reproduce,  thus 
reducing  noticeable  and  immediate  effects.  Over 
time,  the  composition  of  the  plant  community  may 
change,  as  the  native  plants  regain  their  competitive 
edge,  possibly  improving  wildlife  habitat.  Any 
insects  or  pathogens  used  for  general  vegetation 
treatment  should  be  carefully  tested  for  host  speci- 
ficity, thus  reducing  or  eliminating  possible  negative 
effects  on  native  vegetation  that  may  be  important 
in  wildlife  habitats. 


Prescribed  Burning 

Many  prescribed  fires  are  staged  with  the  principal 
objective  of  modifying  some  aspect  of  the  vegetation 
for  wildlife.  Yet,  changes  in  forage  quality  and  quan- 
tity, interspersion  of  new  feeding  areas  with  areas 
providing  cover,  and  rejuvenation  of  decadent 
browse  plants  are  all  reasons  for  burning  for  wildlife. 
Changes  in  vegetation  structure  and  dispersion  of 
burned  areas  are  key  factors  when  planning  pre- 
scribed fires  for  wildlife  purposes. 

Many  different  wildlife  (vertebrate)  responses  to 
fires  have  been  reported.  Fire  effects  on  wildlife  vary 
with:  (1)  animal  species  complex,  (2)  mosaic  of  hab- 
itat types,  (3)  size  and  shape  of  fire-created  mosaic, 
(4)  fire  intensity,  (5)  fire  duration,  (6)  fire  frequency, 
(7)  fire  location,  (8)  fire  shape,  (9)  fire  extent,  (10) 
season  of  burn,  (1 1 )  rate  of  vegetation  recovery,  (12) 
species  that  recover,  (13)  change  in  vegetation  struc- 
ture, (14)  fuels,  (15)  sites,  and  (16)  soils.  In  addition, 
all  the  other  factors  that  alter  fire  effects  on  vegeta- 
tion and  soils  will  influence  wildlife  responses  to 
burning. 

In  general,  fire  affects  wildlife  by  direct  killing, 
alteration  of  immediate  postfire  environments,  and 
postfire  successional  influences  on  habitat  (Lyon  et 
al.  1978).  Direct  killing  of  vertebrates  by  prescribed 
burning  is  rare  (Lyon  et  al.  1978).  For  those  species 
that  cannot  flee  a  burn,  the  most  exposed  habitat 
sites  are  dry,  exposed  slopes,  hollow  logs  with  a  lot 
of  exposed  wood,  burrows  less  than  5  inches  deep, 
lower  branches  of  trees  and  shrubs,  and  poorly  insu- 
lated underground/ground  nesting  areas  (Lawrence 
1966,  as  cited  by  Peek  1986).  Effects  of  prescribed 
burning  on  ground  cover  depends  on  fire  severity: 
low  severity  fires  on  wet  sites  would  remove  less 
cover  than  high  severity  fires  on  dry  sites.  Escaped 
prescribed  burns  may  accidentally  destroy  riparian 
habitats  and  impact  aquatic  resources,  causing 
losses  of  wildlife  through  exposure,  total  loss  of  hab- 


itat, and  through  increased  sedimentation  of  the 
aquatic  habitat  caused  by  unchecked  overland  flow 
and  destabilized  stream  channels. 

Fire  mainly  affects  wildlife  through  habitat  altera- 
tion (Wright  1974a).  Fire  may  have  a  positive  effect 
on  wildlife  habitats  by  creating  habitat  diversity,  by 
recreating  lost  or  degraded  habitats  for  indigenous 
species,  and  by  allowing  for  the  reintroduction  of 
extirpated  species  when  habitat  degradation  wassig- 
nificant  to  their  extinction.  Immediate  postfire  con- 
ditions raise  light  penetration  and  temperatures  on 
and  immediately  above  and  below  soil  surfaces  and 
can  reduce  soil  moisture  (Lyon  et  al.  1978).  Burning 
of  cover  and  destruction  of  trees,  shrubs,  and  forage 
modify  habitat  structure  (Lyon  et  al.  1978,  Peek 
1986).  The  loss  of  small  ground  cover  and  charring 
of  larger  branches  and  logs  (with  diameters  greater 
than  3  inches)  can  negatively  affect  small  animals 
and  birds.  Early,  vigorous  vegetation  growth  imme- 
diately after  a  fire  alters  feeding  and  nesting  behav- 
iors (Lyon  et  al.  1978).  Postfire  plant  and  animal  suc- 
cession effects  creating  serai  and  climax  mosaics  in 
habitat  cannot  be  generalized  in  their  effects  on  wild- 
life (Lyon  et  al.  1978,  Peek  1986).  Negative  impacts 
can  be  lessened  if  the  period  of  treatment  avoids  the 
bird  nesting  season  and  other  critical  seasons  when 
loss  of  cover  would  be  critical  to  wildlife;  for  exam- 
ple, during  critical  reproductive  periods  and  prior  to 
severe  winter  weather  conditions. 


Sagebrush 

No  significant  changes  in  small  mammal  species 
were  observed  for  1-year  postburn  in  sagebrush- 
grassland  (Frenzel  1979,  as  cited  by  Starkey  1985), 
but  shrews  and  other  species  with  narrow  niches 
require  patches  of  unburned  vegetation  to  sustain 
populations,  although  total  small  mammal  numbers 
may  not  be  altered  (McGee  1982).  Habitat  changes 
induced  by  fire  may  temporarily  decrease  the 
number  and  diversity  of  small  mammals  in  sage- 
brush vegetation  (Klebenow  and  Beall  1977).  By 
increasing  habitat  diversity,  associated  bird  commu- 
nities may  be  increased  by  burning  (Starkey  1985). 
Low  fire  frequencies  may  be  useful  in  maintaining 
productive  habitat  for  sage  grouse  (Peek  1986). 
Large  intense  fires  affect  other  bird  species,  such  as 
yellowthroat,  yellow-breasted  chat,  Traill's  fly- 
catcher, and  yellow-billed  cuckoo,  because  they 
require  dense  shrub  cover  (McAdoo  and  Klebenow 
1978).  Conversely,  sparrow  species  require  rela- 
tively less  shrub  cover  (McAdoo  and  Klebenow 
1978).  Because  chucker  partridge  rely  heavily  on 
cheatgrass,  fire  could  conceivably  be  used  to 
improve  the  habitat  for  this  species  (Wright  and  Bai- 
ley 1982).  Prescribed  burning  in  these  types  also 
may  improve  the  habitat  for  higher  numbers  of 
sheep,  pronghorn  antelope,  and  mule  deer  (Kle- 
benow 1985).  Fire  suppression  has  favored  the 
expansion  of  mule  deer  populations  in  some  sage- 
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brush  areas  because  of  the  increased  forage  or 
cover  (Crouch  1974).  In  areas  of  limited  rainfall  and 
forage  production  the  thermal  cover  provided  by 
sagebrush  may  be  critical  to  deer  and  other  wildlife 
survival  (W.  A.  Molini,  pers.  comm.  1990). 


Desert  Shrub 

Plant  control  by  prescribed  burning  in  desert 
shrubland  usually  must  be  followed  by  revegetation, 
which  is  normally  unsuccessful  because  of  low  and 
erratic  precipitation  (Jordan  1981,  Blaisdell  and 
Holmgren  1984).  Plant  control  treatments  run  the 
risk  of  reducing  perennial  plant  cover  and  increasing 
the  cover  of  weedy  annuals.  These  possible  vegeta- 
tion changes  also  are  expected  to  negatively  affect 
indigenous  wildlife  species.  Vegetation  manipula- 
tion of  desert  shrubland  is  generally  not  recom- 
mended. 


Southwestern  Shrubsteppe 

Fire  can  play  a  role  in  changing  wildlife  habitat  in 
southwestern  shrubsteppe  (Wagle  1981).  More 
black-tailed  jackrabbits  and  bird  calls  were  observed 
in  undisturbed  and  partially  cleared  mesquite  stands 
than  on  adjacent  cleared  areas  (Germano  et  al. 
1983).  Wright  and  Bailey  (1982)  indicated  that  fire 
in  desert  grasslands  is  harmful  to  Gambel's  quail  but 
beneficial  to  scaled  quail.  Renwald  et  al.  (1978) 
reported  that  some  honey  mesquite  trees  and  lote- 
bushes  should  be  protected  during  controlled  burn- 
ing to  ensure  adequate  cover.  However,  Bock  and 
Bock  (1978)  found  more  raptors  and  game  birds  on 
1-year-old  burns  in  sacaton  grasslands.  Total  small 
mammal  populations  were  reduced.  Theirstudy  sug- 
gested that  fire  would  benefit  the  wildlife  of  sacaton 
communities  if  mixed-age  stands  were  maintained. 
Insouthwesternmesquite-tobosa  communities,  Ren- 
wald (1977)  found  the  highest  lark  sparrow  nesting 
densities  in  recently  burned  areas,  and  Sontiere  and 
Bolen  (1976)  reported  similar  findings  with  mourn- 
ing doves. 

Fire  suppression  in  desert  grasslands  has  proba- 
bly allowed  mule  deer  and  white-tailed  deer  to 
expand  their  range  and  increase  numbers  (Wright 
and  Bailey  1982).  Controlled  burning  can  favorsome 
deer  food  plants  and  maintain  the  mesquite- 
grassland  edge  (Severson  and  Medina  1983). 


while  grass  conversions  reduce  vertebrate  fauna  (Lil- 
lywhite  1977).  Burning  chaparral  can  shift  rodent 
species  from  chaparral-  to  grassland-dominant 
areas  (Wright  and  Bailey  1982).  Rotational  burning 
can  greatly  improve  deer  browse  and  increase  deer 
densities  in  chaparral  communities  (Bissell  1955, 
Wright  and  Bailey  1982). 


Pinyon-Juniper 

While  complete  type  conversion  of  pinyon-juniper 
sites  to  grassland  may  reduce  wildlife  diversity,  cre- 
ating a  mosaic  of  successional  stages  with  pre- 
scribed burning  can  be  beneficial  to  wildlife  (Sever- 
son and  Medina  1984).  Spotty  burning  probably 
would  favor  the  greatest  diversity  of  rodent  and  bird 
species  (Wright  and  Bailey  1982).  Fire  suppression 
has  also  favored  expansion  of  mule  deer  populations 
in  some  pinyon-juniper  areas  because  of  the 
increased  forage  or  cover.  Deer  and  elk  use  of 
burned  pinyon-juniper  areas  depends  on  postfire 
successional  stages  (Stager  and  Klebenow  1987), 
because  burning  can  eliminate  some  important  deer 
browse  species  (McCulloch  1969).  An  important 
factor  in  the  degree  of  use  of  burned  pinyon-juniper 
habitats  by  deer  and  elk  is  the  interspersion  of 
burned  habitats,  which  provide  food,  and  unburned 
sites,  which  provide  thermal  and  hiding  cover.  Old 
growth  pinyon  and/or  juniper  stands  may  offer 
unique  and  valuable  wildlife  habitats,  adding  to  the 
variety  within  pinyon  and  juniper  stands.  When  plan- 
ning site-specific  treatments,  these  old  growth  com- 
munities should  be  recommended  to  be  left  standing 
as  islands  and  edge  communities  to  the  prescribed 
burning  areas. 


Plains  Grasslands 

Fire  can  be  used  to  benefit  some  species  of  prairie 
wildlife.  Dabbling  ducks  and  sharp-tailed  grouse  pro- 
duction increased  on  burned  grassland  as  com- 
pared to  undisturbed  grassland  in  North  Dakota 
(Kirsch  and  Kruse  1972).  Prescribed  burning  also 
improved  upland  plover  production.  Fires  can  be  de- 
structive to  songbirds,  which  require  shrubs  fornest- 
ing  (Renwald  1977).  Periodic  burning  is  desirable  to 
maintain  ideal  prairie  chicken  habitat  in  tallgrass 
prairie,  but  burned  areas  may  not  be  preferred  hab- 
itat for  sharp-tailed  grouse  for  several  years  postfire 
(Wright  and  Bailey  1982). 


Chaparral-Mountain  Shrub 

Even  though  chaparral  brush  fires  burn  fast  and 
hot,  most  studies  indicate  that  little  direct  mortality 
of  wildlife  occurs  (Howard  et  al.  1959,  Lillywhite 
1977).  Controlled  burning  that  maintains  diversity 
and  productivity  of  chaparral  can  benefit  wildlife. 


Coniferous/Deciduous  Forests 

Fire  effects  on  wildlife  in  coniferous  forests 
depend  on  ecological  relationships  and  animal  hab- 
itat needs.  Ground  fires  have  little  direct  influence 
on  tree  squirrels  and  may  even  be  favorable  by  per- 
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petuating  ponderosa  pine  communities  (Wright  and 
Bailey  1982).  Ground  squirrels  initially  decreased  in 
burned  ponderosa  pine  communities  but  increased 
later  as  early  successional  advances  were  made 
(Lowe  et  al.  1978).  Fire  would  probably  adversely 
affect  chipmunks  in  those  communities  where  drier 
conditions  prevail,  but  they  may  increase  postburn 
on  more  moist  sites  (Lowe  et  al.  1978,  Wright  and 
Bailey  1982).  Total  bird  numbers  increased  initially 
after  burning  in  ponderosa  pine  communities  in  Ari- 
zona but  fell  to  below  prefire  levels  later,  although 
some  individual  species  responded  in  an  opposite 
manner  (Lowe  et  al.  1978). 

In  one  study,  both  deer  and  elk  decreased  their 
use  of  areas  immediately  following  a  burn  but 
quickly  increased  levels  of  use  as  compared  to  con- 
trol plots.  Benefits  to  deer  and  elk  from  fires  in  these 
types  are  generally  related  to  increases  in  under- 
story  vegetation  (Leege  and  Hickey  1971,  Severson 
and  Medina  1983).  Burns  in  Douglas-fir  and  ponder- 
osa pine  communities  improved  forage  palatability 
to  mule  deer  (Keay  and  Peek  1980).  Prescribed  fire 
also  can  improve  winter  forage  for  mountain  sheep 
(Hobbs  and  Sporwart  1984).  Prescribed  fire  can  be 
used  to  rejuvenate  old  aspen  stands,  increasing  hab- 
itat for  moose,  elk,  deer,  ruffed  grouse,  and  snow- 
shoe  hare,  all  of  which  depend  on  the  forage  or  cover 
produced  in  a  young  aspen  community  (DeByle 
1985). 


Chemical  Methods 

Chemical  treatments,  like  mechanical  methods, 
traditionally  have  been  applied  most  frequently  to 
decrease  woody  plant  cover  and  increase  the  pro- 
duction of  grasses.  Herbicidal  control  of  sagebrush 
decreases  use  by  sage  grouse,  which  require  high 
sagebrush  cover  for  breeding  and  nesting  (Peek 
1986).  The  control  of  broadleafed  woody  plants, 
especially  by  selective  herbicides,  often  results  in 
the  control  of  associated  broadleaf  forbs,  both  cate- 
gories on  plants  contain  species  which  may  be 
important  food  for  many  different  wildlife  species. 
Near  riparian  areas,  using  chemicals  to  control  vege- 
tation can  increase  sedimentation,  which  can 
reduce  or  eliminate  suitable  spawning  habitat,  how- 
ever, if  the  appropriate  buffer  width  of  existing  vege- 
tation is  retained  and  sufficient  uneffected  vegeta- 
tion exists  within  the  treated  area,  there  should  be 
no  significant  erosion  sedimentation  occurring. 

Although  most  documented  cases  consider  the 
effects  on  wildlife  of  vegetation  treatments  designed 
to  increase  grass  production,  chemical  treatments 
can  be  selected  and  structured  to  increase  and 
decrease  other  vegetation  components  for  the  ben- 
efit or  exclusion  of  different  wildlife  species.  These 
treatments  can  be  considered  tools  for  wildlife  hab- 
itat management  when  vegetation  responses  and 


habitat  requirements  are  understood.  Accordingly, 
determinations  about  whether  particular  vegetation 
treatments  will  increase  or  decrease  wildlife  popula- 
tions must  be  made  on  a  site-specific  basis,  taking 
into  account  specific  information  about  vegetation 
and  animals.  All  treatments  will  affect  some  change 
in  the  existing  wildlife  communities,  including 
amphibians,  reptiles,  and  invertebrates.  These 
changes  in  the  wildlife  community  will  be  analyzed 
in  the  pretreatment  evaluation,  and  the  project 
would  not  be  recommended  if  the  effects  are  unac- 
ceptable. The  end  result  of  the  treatment  should  be 
more  beneficial  to  wildlife  in  general  than  the  com- 
munity and/or  populations  foregone  by  the  treat- 
ment. Special  status  wildlife  species  must  receive 
full  and  detailed  consideration.  It  is  also  assumed 
thatthe  herbicide  evaluation  techniques  and  require- 
ments, as  approved  by  the  regulatory  and  academic 
communities,  are  adequate  for  evaluating  the  im- 
pacts of  herbicides  to  the  environment,  and  as  a  land 
management  agency  we  are  operating  within  the 
labelling  restrictions  and  regulations. 

Aerial  herbicide  applications  have  the  most  signif- 
icant potential  for  affecting  wildlife.  When  determin- 
ing the  timing  of  herbicide  applications,  considera- 
tion should  be  given  to  the  potential  for  humans  to 
consume  wildlife  that  have  fed  on  herbicide- 
contaminated  forage.  The  treated  area  could  be 
posted  to  notify  the  public  of  the  possible  contam- 
ination, if  herbicides  pose  any  risk.  Also,  the  effect 
of  herbicide  consumption  on  lactating  mammals  or 
the  feeding  of  contaminated  foods  to  offspring  must 
be  considered.  Some  negative  impacts  can  be  les- 
sened if  the  period  of  treatment  avoids  the  bird 
nesting  season  and  other  critical  seasons  when  loss 
of  cover  would  becritical  to  wildlife;  forexample,  dur- 
ing critical  reproductive  periods  and  prior  to  severe 
winter  weather  conditions.  Application  of  2,4-D,  or 
diesel  fuel  as  a  carrier  of  herbicides,  will  have  a  sig- 
nificant adverse  impact  to  bird  eggs,  and  young  of 
any  wildlife  species,  and  should  be  especially 
avoided. 

Most  riparian  areas  are  crucial  habitat  for  wildlife 
and  no  major  treatments  are  proposed.  The  primary 
practice  will  be  for  riparian  areas  to  be  buffered  and 
protected  from  any  impacts.  The  most  significant 
proposed  treatment  is  to  remove  exotic  saltcedar 
through  treatment  of  individual  plants  by  cutting  and 
brush  painting  the  stump  with  picloram  ortriclopyr 
(Garlon  3A).  This  treatment  should  have  minimal 
impact  on  non-target  vegetation,  although  picloram 
can  affect  adjacent  vegetation  through  root  transfer. 
The  use  of  diesel  fuel  as  a  carrier  for  triclopyr  could 
have  a  significant  affect  on  adjacent  aquatic  habitats 
if  accidental  spills  occur. 

The  BLM  Pest  Control  Handbook,  H-9011-1, 
requires  buffering  of  domestic  waters,  perennial 
marsh  areas,  important  fishing  and  recreational 
waters,  and/or  significant  fish  spawning,  rearing. 
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and  migration  streams.  Recommended  buffers  are 
tlie  larger  of  tlie  lierbicide  label  recommendation  or 
25  horizontal  feet  for  vehicle  spraying  and  100  hor- 
izontal feet  for  aerial  spraying.  Additional  mitigation 
is  proposed  by  recommending  use  of  helicopters  for 
spraying  adjacent  to  critical  areas  and  requiring  a 
maximum  drift  control  nozzle  (microfoil  boom  type) 
for  the  greatest  possible  control  of  the  herbicide 
being  applied,  and  avoiding  applications  during  crit- 
ical seasons  for  the  fisheries  resources.  Even  with 
these  mitigations  it  is  still  possible  for  impacts  to 
occur  through  accidental  spills  or  other  accidental 
unplanned  events,  such  as  major  run-off  events  after 
herbicide  application.  To  minimize  impacts  to  fish 
and  other  aquatic  wildlife,  the  use  of  amitrole,  atra- 
zine,  clopyralid,  dalapon,  diuron,  simazine,  triclopyr 
(butoxyethyl  ester  only),  2,4-D,  or  diesel  oil  carriers 
should  be  very  carefully  regulated  and  applied  when 
the  treatment  area  is  adjacent  to  aquatic  habitats. 
With  these  mitigations,  and  barring  accidents,  no 
negative  impacts  are  anticipated  to  the  riparian,  fish- 
eries, or  other  aquatic  resources. 

Because  of  this  short  exposure  and  the  proposed 
application  rates,  herbicides  are  not  expected  to  sig- 
nificantly affect  fish  or  their  habitat  under  any  alter- 
native. However,  due  to  the  highly  significant  and 
sensitive  nature  of  this  resource,  it  is  important  to 
consider  suggested  mitigation  and  design  features 
(see  Chapter  1)  to  ensure  protection  of  these 
resources  from  all  potential  impacts  of  vegetation 
treatment. 

For  a  detailed  discussion  of  herbicide  risks  to 
aquatic  organisms,  see  Appendix  E,  which  relates 
possible  doses  to  documented  toxic  effects  on 
aquatic  organisms.  The  following  sections  contain 
examples  illustrating  how  relatively  limited  the 
research  is  on  wildlife  responses  to  vegetation  ma- 
nipulations by  herbicidal  treatments. 


Sagebrush 

Although  few  wild  vertebrates  depend  solely  on 
the  sagebrush  analysis  region,  sagebrush  is  so  wide- 
spread that  it  is  a  principal  habitat  type  in  the  West 
(McEwen  and  DeWeese  1987).  Herbicidal  control  of 
sagebrush  reduces  populations  of  some  breeding 
birds,  especially  shrub  nesters,  such  as  Brewer's 
sparrow  (Best  1972,  Schroeder  and  Sturges  1975, 
Castrale  1982).  A  reduction  in  floral  diversity  asso- 
ciated with  herbicide  treatments  reduces  seeds  for 
insects,  which  are,  in  turn,  important  food  for  nes- 
tlings (Best  1972).  The  greater  the  reduction  of  sage- 
brush, the  greater  the  negative  effect  on  shrub- 
nesting  birds  (Castrale  1982).  For  this  reason, 
mechanical  methods,  such  as  chaining  or  railing, 
which  only  partially  control  sagebrush  and  do  min- 
imal damage  to  understory  species,  may  be  less  det- 
rimental to  these  birds  than  chemical  treatments 
(McEwen  and  DeWeese  1987). 


A  mixed  sagebrush  ecosystem  provides  essential 
habitat  for  a  variety  of  wildlife.  McAdoo  et  al.  (1986) 
found  the  greatest  perching  and  song  bird  diversity 
in  mixed  sagebrush-wheatgrass  communities  as 
compared  to  communities  dominated  by  either  sage- 
brush or  wheatgrass.  A  balanced  mixture  of  shrub- 
and  ground-nesting  species  of  birds  occurred  in  the 
mixed  grass-shrub  community,  while  ground  and 
shrub  nesters,  respectively,  were  dominant  in  grass- 
and  brush-only  communities. 

Similarly,  Smith  and  Urness  (1984)  compared 
small  mammals  on  sites  dominated  by  sagebrush 
and  those  where  sagebrush  was  cleared  and  wheat- 
grasses  were  dominant.  Total  rodent  numbers  and 
biomass  were  greatest  where  sagebrush  and  grass 
occurred  together.  Deer  mice  were  more  abundant 
in  woody  plant  habitats,  while  pocket  mice  were 
equally  abundant  in  sagebrush  and  grass-domi- 
nated sites. 

Sagebrush  also  is  a  potential  food  source  for  some 
species.  Although  wheatgrass  established  aftersage- 
brush  control  may  furnish  important  winter  and 
spring  forage  for  mule  deer  (Austin  and  Urness 
1983),  sagebrush,  which  is  more  accessible  when 
the  snow  is  deep,  is  critical  winter  food  in  many  areas 
(McAdoo  and  Klebenow  1979).  In  areas  of  limited 
rainfall  and  forage  production  the  thermal  cover  pro- 
vided by  sagebrush  may  be  critical  to  deer  and  other 
wildlife  survival  (W.  A.  Molini,  pers.  comm.  1990). 
Sagebrush  also  is  important  in  winter  for  antelope 
(Bayless  1969).  Yoakum  (1975)  emphasized  that 
sagebrush  conversion  treatments  that  reduce  vege- 
tation diversity,  such  as  spraying  with  herbicides, 
plowing,  or  disking,  are  less  desirable  for  antelope 
than  chaining  and  revegetation  with  a  mixture  of  spe- 
cies. Yoakum  noted  that  antelope  do  best  on  range- 
lands  with  an  abundance  of  grass,  forbs,  and  shrubs. 
Sagebrush  control  programs  that  greatly  reduce 
sagebrush  and  associated  forbs  on  critical  summer 
and  winter  ranges  may  be  detrimental  to  sage 
grouse,  mule  deer,  white-tailed  deer,  and  moose 
(Quimby  1966,  Kufeld  1968). 

In  addition,  chemical  treatment  of  sagebrush  may 
alter  important  habitat  requirements.  Peek  (1986) 
reviewed  the  possible  negative  effects  on  sage 
grouse  of  herbicidal  control  of  sagebrush.  These 
upland  game  birds  require  sagebrush  cover  for  nest- 
ing and  breeding,  as  well  as  associated  forbs  for 
food,  and  substantial  decreases  in  sage  grouse  den- 
sity occur  after  sagebrush  control.  Consequently, 
sagebrush  should  not  be  controlled  within  1 .5  miles 
or  more  of  sage  grouse  breeding  complexes  or  along 
nearby  riparian  areas  (Braun  et  al.  1977a). 

Despite  these  negative  impacts,  chemical  treat- 
ment may  be  beneficial  for  wildlife.  For  example,  her- 
bicidal control  of  sagebrush  leaves  the  dead  brush 
standing  to  serve  as  nesting  sites  for  some  years 
after  treatment  (Castrale  1 982).  Also,  herbicidal  con- 
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trol  of  sagebrush  and  the  resulting  increase  in  grass 
production  may  result  in  increased  use  by  elk  (Wil- 
bert  1 963).  However,  elk  response  to  sagebrush  con- 
trol may  depend  on  the  availability  of  forage  before 
and  after  spraying  on  treated  and  adjacent  areas. 
Ward  (1973)  observed  no  difference  in  the  grazing 
habits  of  elk  on  scattered  sprayed  and  unsprayed 
areas. 

Most  research  indicates  that  vegetation  treatment 
programs  should  maintain  a  diversity  of  vegetation 
types,  including  sagebrush.  McEwen  and  DeWeese 
(1987)  emphasized  the  importance  of  vegetation 
diversity  to  wildlife  in  the  sagebrush  region.  When 
sagebrush  conversions  result  in  increased  diversity 
and  production  of  grasses,  forbs,  and  shrubs,  wild- 
life abundance  and  diversity  should  increase.  Al- 
though it  is  difficult  to  maintain  mixed  communities 
of  sagebrush  and  other  plants  on  some  sites 
because  of  the  strong  competitive  nature  of  sage- 
brush, vegetation  diversity  can  be  increased  by  ex- 
panding the  edge  areas  of  the  shrub  control  treat- 
ment zone  and  by  seeding  mixtures  of  species  in 
controlled  areas.  Neither  sagebrush-  nor  grass- 
dominated  areas  are  as  favorable  to  wildlife  as  mixed 
communities.  Future  sagebrush  conversion  projects 
should  provide  for  vegetation  diversity  to  benefit 
wildlife. 


Desert  Shrub 

Plant  control  by  chemical  means  in  desert  shrub- 
land  must  usually  be  followed  by  revegetation.  Re- 
vegetation  efforts  are  normally  unsuccessful  be- 
cause of  low  and  erratic  precipitation.  Plant  control 
treatments  in  desert  shrubland  risk  reducing  peren- 
nial plant  cover  and  increasing  the  cover  of  weedy 
annuals.  Also,  because  these  vegetation  changes 
are  expected  to  negatively  affect  indigenous  wildlife 
species,  vegetation  manipulation  of  desert  shrub- 
land  is  generally  not  recommended. 


Southwestern  Shrubsteppe 

Chemical  treatments  have  most  frequently  been 
applied  to  reduce  the  cover  of  woody  species,  such 
as  mesquite  (Martin  1975).  Although  research  hasde- 
scribed  the  life  history  and  habitat  requirements  of 
many  wildlife  species  (for  example,  see  literature 
citations  in  Martin  and  Reynolds  1973),  only  limited 
research  has  addressed  the  effects  of  vegetation 
manipulations  on  wildlife  in  southern  Arizona  and 
New  Mexico.  The  effects  of  vegetation  treatments  on 
wildlife  from  research  in  Arizona  and  Texas  is  dis- 
cussed here. 

Expanding  the  structural  diversity  of  vegetation  by 
controlling  shrubs  and  increasing  understory  spe- 
cies in  strips  and  patches  should  increase  bird  diver- 


sity and  density.  However,  such  control  could 
decrease  deer  use  by  reducing  food  and  cover. 
Smith  (1984)  compared  bird  use  of  undisturbed, 
crushed,  and  tebuthiuron-treated  creosotebush  in 
Arizona.  Black-throated  and  Brewer's  sparrows  for- 
aged opportunistically,  while  verdins  avoided 
crushed  plots  and  vesper  sparrows  avoided  control 
plots.  In  the  creosotebush  community,  chemical 
treatments  opened  up  small  areas,  which  were  used 
as  nesting  sites  for  Cassin's  sparrows  and  feeding 
sites  for  grass-eating  flocks. 

McCormick  (1975)  compared  small  game  use  of 
areas  invaded  by  mesquite  with  areas  where  mes- 
quite had  been  controlled  to  40  to  101  trees  per  acre. 
Both  areas  supported  a  native  perennial  grass  and 
forb  understory.  Doves,  quail,  and  cottontail  rabbit 
use  was  less  on  the  mesquite-controlled  areas,  while 
jackrabbit  use  was  similar  on  controlled  and  uncon- 
trolled areas.  To  maintain  a  habitat  for  these  small 
game  species,  McCormick  (1975)  recommended 
controlling  mesquite  only  where  density  exceeds 
101  trees  per  acre  and  advised  limited  control  of 
small,  dense  mesquite  stands  in  the  drainage  areas 
(101  to  323  trees  per  acre).  Germano  (1978)  com- 
pared use  by  various  animals  on  mesquite- 
dominatedareas,mesquite-free areas,  and  mesquite 
woodland  with  clearings.  More  jackrabbits,  ante- 
lope, quail,  and  lizards  were  observed  in  mesquite 
areas  with  clearings  than  in  mesquite-free  areas. 
Jackrabbits  and  lizards  used  the  mesquite- 
dominated  areas  more  than  mesquite-free  areas.  To- 
tally clearing  mesquite  may  reduce  vegetation  struc- 
tural diversity  and  wildlife  use. 

As  long  as  cover  was  maintained,  white-tailed  deer 
in  Texas  adapted  to  reductions  in  preferred  browse 
species  associated  with  chemical  shrub  control 
(Quinton  et  al.  1979).  In  this  study,  deer  populations 
declined  when  cover  was  greatly  reduced.  The 
importance  of  overstory  cover  and  understory  for- 
age for  deer  has  led  to  the  use  of  partial  brush  con- 
trol techniques  in  Texas  (Scifres  and  Koerth  1986). 
Woody  plant  regrowth  on  strip-treated  areas  in- 
creased deer  use  during  the  first  winter  after  treat- 
ment (Tanner  et  al.  1978).  Habitat  patterning  of 
using  herbicidal  strip  treatments  or  variable  herbi- 
cide rates  to  create  areas  of  different  wood  plant  mor- 
tality may  benefit  wildlife  (Scifres  and  Koerth  1986). 
Mesquite  control  that  selectively  leaves  areas  impor- 
tant for  browse  and  cover  are  likely  to  be  much  more 
beneficial  for  deer  than  extensive  control  projects 
(Severson  and  Medina  1983). 


Chaparral-Mountain  Shrub 

The  limited  research  on  wildlife  in  the  chaparral 
type  of  plant  community  has  focused  on  deer  (Cable 
1975).  Because  deer  populations  are  low  in  dense 
brush  stands  with  little  understory,  opening  these 
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stands  is  generally  considered  beneficial  for  wildlife 
(Cable  1975).  However,  leaving  some  brush  intact  is 
recommended  to  provide  escape  cover  for  deer.  In 
Arizona,  deer  spent  much  less  time  on  chaparral 
cleared  by  rootplowing  and  herbicide  spraying  than 
on  untreated  areas  (Urness  1974).  However,  in  this 
study,  deer  used  the  cleared  areas  mainly  for  feed- 
ing. Foraging  efficiency  was  probably  high  because 
of  high  herbaceous  plant  production  as  compared 
to  uncleared  areas.  Shrub  control  treatments 
resulted  in  a  cover  loss,  but  they  also  brought  about 
a  compensating  increase  in  forage  production  for 
deer  in  chaparral.  Urness  (1 974)  recommended  leav- 
ing some  brush  on  all  aspects  of  range  management, 
clearing  less  than  50  percent  of  the  area,  and  clear- 
ing in  strips  no  wider  than  437  yards.  Where  brush 
is  so  dense  that  understory  forage  is  lacking,  brush 
control  can  increase  deer  and  elk  use. 

Gambel  oak  areas  in  Colorado  sprayed  with  phen- 
oxy  herbicides  had  a  tremendous  increase  in  elk  den- 
sity as  compared  to  unsprayed  areas  2  years  after 
treatment  (Kufeld  1977).  After  5  years,  Gambel  oak 
had  regrown,  and  elk  use  declined  to  near  pretreat- 
ment  levels.  Kufeld  recommended  that  such  areas 
be  treated  every  3  years  to  suppress  oak  and 
increase  understory  production  and,  consequently, 
elk  use. 

Herbicide  treatments  have  been  used  to  induce 
sprouting  of  brush  species  and  to  increase  forage 
availability  for  deer  and  elk.  However,  shrubs  intol- 
erant of  these  treatments  may  produce  less  forage 
after  treatment.  Mountain  shrub  species  in  Idaho, 
including  maple,  willow,  ceanothus,  rockspirea,  and 
ninebark,  had  limited  basal  sprouting  after  applica- 
tions of  phenoxy  herbicides  (Lyon  and  Mueggler 
1968).  Herbicidal  treatments  of  these  species  to 
improve  forage  availability  for  deer  or  elk  are  not  rec- 
ommended. When  chaparral  species  are  controlled 
by  chemical  means,  wildlife  use  should  increase  as 
understory  production  increases  and  suitable  areas 
are  left  intact  to  provide  cover. 


Pinyon-Juniper 

The  competitive  ability  of  pinyon  and  juniper 
trees  gradually  reduces  shrubs,  grasses,  and  forbs 
on  many  sites  that  are  left  undisturbed  (Tausch 
and  Tueller  1977).  Using  chemicals  to  control  the 
trees  generally  increases  understory  production 
(Skousen  et  al.  1986,  see  the  discussion  on  vegeta- 
tion) and  thereby  may  increase  mule  deer  use.  At  the 
same  time,  tree  control  reduces  cover  and  may 
decrease  deer  use  in  some  cases.  Severson  and  Med- 
ina (1983)  have  summarized  various  authors'  recom- 
mendations to  minimize  the  loss  of  pinyon-juniper 
cover  for  mule  deer  when  conducting  control  treat- 
ments. Suggested  sizes  of  treated  areas  average  no 
more  than  1/3  mile  across,  and  no  more  than  20  - 


50  percent  of  the  total  area,  depending  on  the  sig- 
nificance of  the  type  of  habitat,  should  be  treated. 

Of  special  concern  are  the  effects  of  vegetation 
manipulation  on  bitterbrush  associated  with  pinyon- 
juniper  and  sagebrush  rangelands.  On  some  range- 
lands,  bitterbrush  provides  the  bulk  of  mule  deer  for- 
age in  the  fall  (Austin  and  Urness  1983).  Bitterbrush 
generally  tolerates  2,4-D  applications  better  than  it 
does  burning;  when  sagebrush  is  controlled  by 
2,4-D,  its  forage  production  may  increase  (Blaisdell 
and  Mueggler  1956,  Murray  1983). 

Chemical  control  of  pinyon-juniper  areas  is 
expected  to  have  more  of  a  negative  effect  on  asso- 
ciated understory  species  and  potentially  a  greater 
negative  effect  on  wildlife  use  than  mechanical  meth- 
ods such  as  chaining  and  cabling.  Except  for  breed- 
ing birds,  which  prefer  tree  habitats,  wildlife  diver- 
sity and  use  can  generally  be  maintained  or 
increased  by  pinyon-juniper  treatments  that  expand 
understory  diversity,  production,  and  ecotonal 
edges. 


Plains  Grasslands 

Chemical  treatments  have  most  frequently  been 
applied  to  reduce  the  cover  of  woody  species,  such 
as  mesquite,  that  have  invaded  the  plains  grass- 
lands. Increasing  the  structural  diversity  of  vegeta- 
tion by  controlling  shrubs  and  increasing  under- 
story species  in  strips  and  patches  should  expand 
bird  diversity  and  density.  Plains  grasslands  provide 
important  habitat  for  the  mule  deer  and  the  white- 
tailed  deer,  and  clearing  large  areas  can  decrease 
deer  use  by  reducing  food  and  cover. 

Meadows  supporting  sage  grouse  populations 
should  not  be  treated  with  herbicides  that  control 
broadleafed  plants  because  sage  grouse  depend  on 
the  seeds  and  buds  for  food.  Applications  of  2,4-D 
that  control  meadow  forbs  would  also  reduce 
gopher  populations  dependent  on  these  forbs.  How- 
ever, prairie  dogs  on  plains  grasslands  are  able  to 
switch  their  diets  from  forbs  to  grasses  and  maintain 
their  populations  after  2,4-D  applications. 


Mountain/Plateau  Grasslands 

The  few  studies  that  consider  the  effects  of  plant 
control  on  wildlife  on  mountain  meadows  or  plains 
grasslands  address  sage  grouse,  gophers,  or  prairie 
dogs.  Spraying  2,4-D  to  control  iris  on  mountain 
meadows  in  Nevada  greatly  reduced  dandelion  and 
yarrow,  which  are  important  spring  food  for  sage 
grouse  (Eckert  et  al.  1973a).  Total  forb  and  dande- 
lion production  was  minimal  to  deficient  the  first 
year  of  spraying  but  increased  to  adequate  for  exist- 
ing sage  grouse  populations  2  years  after  2,4-D  appli- 
cations (Eckert  et  al.  1973b).  Meadows  supporting 
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sage  grouse  populations  should  not  be  treated  with 
herbicides  that  control  broadleafed  plants. 


Chemical  Treatment  Risk  Analysis 

A  risk  analysis  was  conducted  to  determine  the 
potential  for  adverse  effects  to  terrestrial  wildlife  and 
aquatic  organisms  from  using  19  herbicides  and  the 
carriers  diesel  oil  and  kerosene  in  BLM's  vegetation 
treatment  program.  Details  can  be  found  in  sections 
6  to  8  of  Appendix  E.  The  risks  identified  are  sum- 
marized here. 


Risks  to  Terrestrial  Wildlife 

Risks  were  calculated  for  typical  exposures  to  a 
group  of  representative  wildlife  species  from  range- 
land  and  rights-of-way  treatments  and  for  worst 
case  exposures  from  rights-of-way  treatments. 
These  scenarios  represent  the  realistic  and  extreme 
exposures  that  might  be  encountered.  Herbicide  ap- 
plications to  public  domain  forest,  recreation  sites, 
and  oil  or  gas  drill  sites  would  result  in  exposures 
equal  to  or  less  than  those  evaluated. 

I n  general,  based  on  the  available  toxicity  data  and 
on  the  proposed  application  rates,  risks  to  wildlife 
are  low  from  most  of  the  herbicides.  Estimated  doses 
for  typical  rangeland  and  typical  rights-of-way  expo- 
sures result  in  a  negligible  risk  from  all  herbicides 
considered,  as  well  as  diesel  oil  and  kerosene.  The 
application  rates  for  several  of  the  herbicides  used 
on  rights-of-way,  coupled  with  extreme  exposure 
estimates,  present  moderate  risks  to  some  species. 
However,  the  estimated  exposures  exceed  the  LDso 
only  under  extreme  assumptions  for  songbirds  dur- 
ing the  use  of  atrazine.  The  typical  dose  estimates 
are  below  the  EPA  risk  criterion  of  1/5  LDso  and  are 
far  below  the  laboratory  species  LDso  in  most  cases. 

Even  using  worst  case  assumptions,  the  use  of  ami- 
trole,  chlorsulfuron,  dalapon,  glyphosate,  hexazi- 
none,  imazapyr,  mefiuidide,  metsulfuron  methyl,  pic- 
loram,  sulfometuron  methyl,  diesel  oil,  or  kerosene 
is  not  expected  to  pose  unacceptable  risks  to  terres- 
trial wildlife.  The  use  of  atrazine  on  rights-of-way  pre- 
sents a  moderate  risk  of  adverse  effects  to  large 
birds,  small  mammals,  and  terrestrial  amphibians  for 
extreme  exposures.  Extreme  exposures  to  song- 
birds result  in  a  significant  risk.  Bromacil,  clopyralid, 
and  dicamba  result  in  moderate  risks  to  songbirds 
under  extreme  rights-of-way  assumptions. 

2,4-D  presents  moderate  risks  for  the  extreme 
rights-of-way  scenario  to  songbirds,  larger  birds, 
small  mammals,  and  terrestrial  amphibians.  Extreme 
rights-of-way  exposures  of  diuron  present  moderate 
risks  for  songbirds,  small  mammals,  and  terrestrial 
amphibians.  Extreme  rights-of-way  exposures  to 


simazine  result  in  moderate  risks  for  songbirds  and 
small  mammals.  Extreme  rights-of-way  exposures 
to  tebuthiuron  and  triclopyr  result  in  moderate  risks 
to  small  mammals. 


Risks  to  Aquatic  Organisms 

Risks  were  evaluated  for  representative  aquatic 
species  from  exposure  to  herbicides  that  drift  offsite 
from  typical  aerial  rangeland  and  right-of-way  appli- 
cations. Risks  were  also  estimated  for  an  accidental 
direct  spray  of  a  pond  and  an  accidental  helicopter 
jettison  of  its  entire  load  of  herbicide  mix  into  a  pond. 
Risks  were  calculated  for  four  aquatic  species  on 
which  toxicity  data  were  generally  available  for  the 
herbicides.  Trout  were  chosen  to  represent  cold 
water  fish,  bluegills  to  represent  warm  water  fish, 
and  Daphnia  (a  waterflea)  to  represent  aquatic  inver- 
tebrates. Risks  to  fathead  minnows  also  were  eval- 
uated because  toxicity  information  was  generally 
available  on  that  species. 

According  to  risk  calculations  for  realistic  (typi- 
cal) exposures,  risks  to  aquatic  species  are  low  for 
all  herbicides  proposed  for  use.  The  only  risk  iden- 
tified in  typical  cases  is  a  moderate  risk  posed  by  the 
use  of  kerosene  as  an  herbicide  carrier.  Use  of  appro- 
priate buffer  strips  along  bodies  of  water  and  avoid- 
ance of  spraying  on  windy  days  would  reduce  this 
risk.  No  adverse  effects  are  expected  on  the  aquatic 
ecosystem  as  a  whole.  Risks  from  accidental  direct 
spray  of  a  water  body  or  an  accidental  jettison  of  her- 
bicide mixture  into  a  water  body  are  significant,  but 
the  probability  of  either  event  is  low. 


Drift  Onto  a  Pond  at  Typical  Rangeland 
Application  Rates 

In  this  scenario,  the  only  risk  identified  is  a  mod- 
erate risk  to  trout  from  the  use  of  kerosene  as  a  car- 
rier for  2,4-D. 


Drift  Onto  a  Pond  at  Typical  RIghts-of-Way 
Application  Rates 

In  this  scenario,  kerosene  presents  a  moderate 
risk  to  trout. 


Accidental  Direct  Spray  of  Pond  at  the  Highest 
Application  Rate 

This  accident  scenario  presents  risks  to  aquatic 
species  from  several  herbicides.  There  would  be 
moderate  risks  to  bluegills  from  diuron  and  sima- 
zine, to  Daphnia  from  dalapon,  to  trout  and  fathead 
minnows  from  atrazine,  and  to  fathead  minnows  and 
Daphnia  from  2,4-D.  Significant  risks  were  identified 
for  Daphnia  from  amitrole,  atrazine,  and  clopyralid; 
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for  bluegills  from  2,4-D;  for  trout  and  Daphnia  from 
diuron;  for  trout,  fathead  minnows,  and  Daphnia 
from  simazine;  and  for  trout,  bluegills,  and  pink 
shrimp  from  diesel  oil. 


Helicopter  Jettison  of  80  Gallons  of  Mix  Into 

Pond 

There  are  either  moderate  or  significant  risks  to 
all  species  from  most  of  the  herbicides  from  a  heli- 
copter jettison  into  a  pond.  However,  the  probability 
of  this  type  of  accident  occurring  is  extremely  low. 

To  summarize,  no  direct  toxic  effects  to  either  wild- 
life or  aquatic  species  are  expected  from  the  use  of 
any  of  the  proposed  herbicides.  Risks  to  terrestrial 
and  aquatic  wildlife  species  from  herbicides  will  be 
greater  when  higher  application  rates  are  used,  as 
is  generally  the  case  on  utility  rights-of-way  and  oil 
and  gas  drill  sites.  Effects  by  analysis  region  depend 
on  the  extent  to  which  this  method  is  used  in  the 
region  and  the  presence  or  absence  of  species  that 
may  be  affected.  For  example,  the  treatment  of  a  co- 
niferous forest  may  affect  forest-dwelling  mammals 
and  birds,  which  are  likely  to  be  present  in  relatively 
large  numbers,  while  the  treatment  of  a  sagebrush 
region  would  have  an  almost  insignificant  potential 
for  risk  to  aquatic  species.  Nonetheless,  the  risk 
assessment  performed  for  this  program  found  that 
the  chemical  risks  to  wildlife  and  aquatic  species 
would  be  low  to  negligible,  with  no  likely  effect  to 
larger  animals.  The  complete  assessment  is 
included  as  a  table  in  Appendix  E. 


Before  authorizing  vegetation  treatment  actions 
that  could  affect  cultural  resources,  cultural  proper- 
ties eligible  for  inclusion  in  the  National  Register  of 
Historic  Places  will  be  identified  and  considered 
through  the  process  outlined  in  the  National  Historic 
Preservation  Act  of  1 966  and  implemented  in  36  CFR 
800  and  the  BLM  8100  Manual  series.  In  many  States, 
specific  procedures  for  considering  cultural 
resources  have  been  adapted  to  local  needs  by  Pro- 
grammatic Agreements  among  BLM,  the  State  His- 
toric Preservation  Officer,  and  the  Advisory  Council 
on  Historic  Preservation.  These  agreements  will  con- 
trol how  possible  effects  on  cultural  resources  will 
be  assessed  and  mitigated. 

Historically,  there  have  been  direct  conflicts 
between  vegetation  treatment  and  traditional  life- 
way  values.  For  example,  mechanical  removal  of 
pinyon-juniper  woodlands  decreases  the  availability 
of  pinyon  nuts  for  traditional  gathering.  The  list  of 
Target  Plant  Species  (Appendix  I)  does  contain 
plants  such  as  amaranth,  sunflower,  cholla,  and 


pinyon  pine  that  were  significant  to  traditional  peo- 
ples in  prehistoric  times  and  either  remain  signifi- 
cant (i.e.  pinyon)  or  could  remain  significant  in  main- 
taining contemporary  traditional  lifeways.  To  the 
extent  that  traditional  jifeway  values  are  associated 
with  or  embodied  in  properties  or  other  definite  lo- 
cations (BLM  1988e),  possible  impacts  to  them  can 
be  considered  in  the  same  consultation  process  as 
used  for  other  cultural  resources. 

Specific  impacts  to  known  and  undiscovered  cul- 
tural resources  are  similar.  Surface-disturbing  activ- 
ities also  affect  cultural  resources  and  may  destroy 
spatial  context  as  well  as  individual  artifacts  features 
and  structures.  Cultural  properties  consisting  only 
of  surface  manifestations  would  be  destroyed  or 
severely  affected  during  surface-disturbing  activi- 
ties. Organic  chemical  contamination  can  make  radi- 
ometric dating  samples  unusable  and  can  affect 
other  chemical  analyses. 


Manual  Methods 

In  addition  to  general  surface  disturbance  that 
could  disrupt  spatial  context,  mulching  with  organic 
materials  would  complicate  radiometric  dating,  and 
the  use  of  hard-edged  tools  may  physically  damage 
artifacts.  Workers  may  illegally  collect  projectile 
points  and  other  significant  artifacts  or  vandalize  cul- 
tural resources  in  other  ways. 

It  is  difficult  to  predict  the  impacts  of  manual  treat- 
ment methods  on  traditional  lifeway  values.  Given 
that  manual  methods  are  highly  selective  in  their 
application,  it  will  be  possible  to  avoid  specific 
plants  that  are  associated  with  traditional  lifeways. 
However,  given  that  these  methods  may  be  applied 
several  times  a  year  and/or  at  specific  times  to  be 
effective,  there  may  be  a  direct  conflict  between  the 
methods  and  traditional  religious  practices  and/or 
plant  gathering.  Also,  the  specific  plants  targeted  for 
treatment  may  be  the  same  as  those  identified  as 
essential  to  maintaining  traditional  lifeways. 


Mechanical  Methods 

Tilling,  roller  chopping,  and  blading  could  dam- 
age both  surface  and  subsurface  artifacts  and  dis- 
rupt the  relative  positions  of  cultural  materials.  Ex- 
posing these  sites  may  also  increase  the  possibility 
of  artifact  theft. 

Historically,  mechanical  methods  for  vegetation 
treatment  have  posed  significant  threats  to  tradi- 
tional lifeway  values  that  involve  maintaining  tradi- 
tional food  sources  or  access  to  medicinal  and 
sacred  plants.  For  example,  removal  of  pinyon- 
juniper  woodlands  significantly  reduces  the  avail- 
ability of  pinyon  nuts  for  traditional  harvest.  Thus, 
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as  with  other  methods,  the  impact  of  mechanical 
methods  will  vary  directly  with  the  extent  to  which 
plants  important  to  maintaining  traditional  lifeways 
are  the  target  plants  for  treatment  or  are  associated 
with  treatment  plants. 


Biological  l\/lethods 

Biological  control  using  grazing  animals  may  dam- 
age surface  artifacts  and  disrupt  the  relative  posi- 
tions of  cultural  materials;  however,  site-specific  in- 
vestigations would  decrease  this  possibility. 
Because  of  the  agents'  small  size  and  host-specific 
action,  biological  control  using  insects  or  pathogens 
is  not  likely  to  affect  cultural  resources. 

Biological  control  methods  will  impact  traditional 
lifeway  values  to  the  extent  that  targeted  treatment 
species  are  essential  to  maintaining  a  traditional  life- 
way  and  that  the  specific  method  involves  ground 
disturbance  and/or  landscape  alteration.  Increased 
grazing  will  have  a  greater  potential  to  impact  tradi- 
tional lifeways  than  will  the  use  of  insects  and  path- 
ogens. Plant  specific  biological  methods,  such  as 
insects  or  pathogens,  that  are  not  directed  toward 
traditional  lifeway  plants  are  highly  selective  and  will 
not  be  likely  to  impact  traditional  lifeway  values. 


Prescribed  Burning 

The  effect  of  prescribed  burning  on  cultural 
resources  depends  on  the  location  of  the  resource 
with  respect  to  the  ground  surface,  the  proximity  to 
fuels  that  could  provide  a  source  of  heat,  the  material 
from  which  artifacts  are  made,  and  the  temperature 
to  which  artifacts  are  exposed.  Threshold  tempera- 
tures for  damage  to  cultural  artifacts  manufactured 
from  different  materials,  such  as  ceramic  or  stone, 
vary  significantly. 

Surface  or  near-surface  cultural  materials  may  be 
damaged,  destroyed,  or  remain  essentially  unaf- 
fected by  prescribed  burning,  depending  on  the  tem- 
peratures reached  and  the  duration  of  exposure  to 
that  temperature.  Wooden  structures  or  wooden 
parts  of  stone  or  adobe  structures  are  susceptible 
to  fire.  Combustible  artifacts  lying  directly  on  the 
ground  surface  could  be  destroyed.  The  ability  to 
date  noncombustible  surface  artifacts  may  be  ad- 
versely affected  if  exposed  to  specific  high  temper- 
atures. Subsurface  materials  are  usually  affected  by 
fire  only  where  significant  amounts  of  soil  heating 
occur  (where  dry  accumulations  of  dead  woody  fuel 
or  duff  layers  are  consumed).  Prescribed  fires  in 
areas  of  cultural  significance  would  not  be  ignited 
under  conditions  dry  enough  to  cause  significant 
subsurface  heating.  Subsurface  cultural  resources 
are  generally  more  subject  to  harm  from  construc- 
tion of  firelines  around  planned  fire  boundaries  than 
from  the  fire  itself. 


The  heat,  smoke,  and  soot  from  prescribed  burn- 
ing can  also  damage  cultural  resources,  especially 
prehistoric  rock  art,  by  causing  spalling  which  phys- 
ically destroys  the  resource  or  by  obscuring  the  sur- 
face of  the  resource  with  smoke  and  soot.  Smoke 
and  soot  can  damage  cultural  resources,  by  either 
increasing  chemical  deterioration  orobscuring  carv- 
ings and  painted  motifs. 

As  with  other  methods,  the  impact  of  prescribed 
burning  will  vary  directly  with  the  extent  to  which 
plants  important  to  maintaining  traditional  lifeways 
are  the  target  plants  for  treatment  or  are  associated 
with  treatment  plants. 


Chemical  IVIethods 

It  is  unlikely  that  cultural  artifacts  protected  by  soil 
or  plant  cover  would  be  adversely  affected  by  chem- 
ical treatments.  The  effect  of  herbicide  treatments 
on  cultural  resources  depends  on  the  method  of  her- 
bicide application  and  the  herbicide  type  used. 

Standing  wall  masonry  structures,  rock  art  panels, 
organic  materials,  and  other  types  of  cultural 
resources  can  be  impacted  by  chemical  treatments 
to  the  extent  that  the  chemical  used  alters  the  chem- 
istry of  the  application  site  and/or  obscures  or  alters 
the  surface  of  the  application  site.  Impacts  can  also 
occur  depending  on  the  amount  of  surface  disturb- 
ance created  in  developing  and  maintaining  landing 
facilities  for  aerial  applications  and  the  extent  of 
ground  vehicle  use. 

Chemicals  may  affect  the  surface  of  exposed  arti- 
facts, but  they  can  be  removed.  Organic  solvents 
used  to  remove  herbicide  formulations  with  diesel 
oil  or  kerosene  as  carriers  (2,4-D  and  triclopyr)  may 
contaminate  the  soil  in  a  site  and  seep  into  the  sub- 
surface portions  of  artifacts.  These  organic  sub- 
stances could  interfere  with  the  Carbon  14  dating  of 
the  sites. 

As  with  other  methods,  the  impact  of  chemical 
treatment  will  vary  directly  with  the  extent  to  which 
plants  important  to  maintaining  traditional  lifeways 
are  the  target  plants  for  treatment  or  are  associated 
with  treatment  plants.  Chemical  treatment  could 
also  impact  traditional  lifeways,  and  pose  a  possible 
health  threat,  through  residues  left  on  plants  used 
as  traditional  foods  or  for  ceremonial  purposes. 


RECREATIONAL  AND  VISUAL 
RESOURCES 

Recreation  is  described  in  BLM's  Public  Land  Sta- 
tistics (BLM  1987f)  as  being  land  based,  water 
based,  or  snow  and  ice  based.  BLM's  recreation 
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inventory  focuses  on  resource-dependent  activities, 
such  as  hunting,  fishing,  sightseeing,  water  sports, 
winter  sports,  off-road  vehicle  use,  and  other  special- 
ized activities  that  are  dependent  on  natural  and  cul- 
tural features  found  on  public  lands  (BLM  1987h). 
Less  than  1  percent  of  the  total  acreage  considered 
in  this  EIS  consists  of  intensively  managed,  devel- 
oped recreation  areas.  In  those  areas  the  goals  of 
vegetation  treatments  include  maintaining  the 
appearance  of  the  area  and  protecting  visitors  from 
adverse  effects  from  contact  with  noxious  weeds 
and  target  species;  therefore,  the  adverse  effects  on 
recreation  areas  are  not  likely  to  be  significant.  How- 
ever, recreation  on  BLM  lands  in  areas  other  than 
intensively  managed,  developed  recreation  areas 
and  sites  is  likely  to  be  affected.  For  example,  chain- 
ing of  pinyon-juniper  or  a  prescribed  burn  over  a 
large  area  would  adversely  affect  recreation  activi- 
ties such  as  hunting  or  birdwatching  because  of  dis- 
placement of  game  and  nongame  wildlife  species. 

In  addition  to  suppressing  the  growth  of  noxious 
weeds,  such  as  thistles,  ragweed,  and  poison  ivy, 
which  in  turn  decreases  the  exposure  of  recreation 
visitors  to  thorns,  burrs,  pollen,  poisons,  and  other 
plant  irritants,  vegetation  treatment  projects  provide 
opportunities  for  ecologic  study  and  research,  and 
environmental  education  and  interpretation.  These 
opportunities  are  especially  increased  in  or  near 
high-use  areas. 

Impacts  to  recreational  resources  would  vary  by 
treatment  method.  Some  treatment  methods  would 
be  much  less  objectionable  to  the  recreationist  than 
others.  A  hiker  or  backpacker,  for  example,  would 
likely  bypass  a  prescribed  burn  area  altogether  while 
continuing  to  use  a  trail  passing  through  a  mowed 
or  mulched  area. 

Public  lands  have  many  different  visual  values. 
Visual  values  are  identified  through  the  Visual 
Resource  Management  (VRM)  inventory  and  are 
grouped  into  four  visual  resource  inventory  classes, 
which  represent  the  relative  value  of  the  visual 
resources.  Classes  I  &  II  are  the  most  valued.  Class 
III  is  moderately  valued,  and  Class  IV  is  least  valued. 
The  criteria  for  determining  the  classes  are  scenic 
quality,  sensitivity  level,  and  distance  zone.  Land- 
form,  vegetation,  water,  color,  adjacent  scenery, 
scarcity,  and  cultural  modificationsare  used  in  deter- 
mining an  area's  scenic  quality  (BLM  1986). 

An  adverse  visual  impact  is  any  modification  in 
land  forms,  water  bodies,  or  vegetation,  or  any  intro- 
duction of  structures  that  disrupt  negatively  the 
visual  character  of  the  landscape  and  the  harmony 
of  the  basic  elements  (that  is,  form,  line,  color,  and 
texture)  (BLM  1984e). 

Where  areas  are  treated  by  methods  that  could  sig- 
nificantly change  visual  contrast  (quality),  short- 
term  adverse  impacts  on  visual  resources  would  oc- 


cur. However,  based  on  standard  operating  proce- 
dures and  long  range  plans,  the  long-term  impacts 
would  be  beneficial.  The  intensity  of  the  impact 
would  depend  on  the  treatment  method  and  the  area 
where  it  was  implemented.  Most  of  the  land  consid- 
ered for  the  vegetation  treatment  program  is  Class 
IV;  therefore,  the  impacts  that  might  occur  from  any 
of  the  treatment  methods  would  not  be  as  distinct 
as  in  a  Class  I  or  II  area.  Factors  that  effect  the  de- 
gree of  visual  contrast  are:  distance,  angle  of  obser- 
vation, length  of  time  in  view,  relative  size  or  scale, 
season  of  use,  light  conditions,  recovery  time,  atmos- 
phere conditions  and  motion. 


Manual  Methods 

Manual  treatment  methods  of  cutting,  clearing, 
and  pruning  plants  would  have  no  adverse  impact 
on  recreational  areas  because  these  methods  are 
used  in  areas  that  are  difficult  to  reach  by  vehicle 
or  in  sensitive  areas  in  which  care  would  be  taken 
to  avoid  disrupting  the  habitat.  Manual  treatment 
methods  are  species  selective,  so  undesirable  plants 
may  be  removed  without  killing  desirable  ones. 

Of  all  the  treatment  methods,  manual  treatment 
methods  would  have  the  least  adverse  effect  on  vis- 
ual resources  because  they  would  be  used  to  treat 
small  areas  and  to  control  specific  species  without 
disturbing  surrounding  vegetation.  Because  these 
methods  are  used  on  a  small  scale,  the  visual  effects 
would  likely  be  apparent  only  at  close  range. 


Mechanical  Methods 

Mechanical  methods  could  have  adverse  and 
beneficial  effects.  Heavy  machinery  could  disrupt 
the  area,  breaking  limbs  and  exposing  soil,  but  mow- 
ing might  improve  the  appearance  of  some  sites  and 
make  them  more  pleasurable  to  visit.  Mechanical 
treatments  could  make  some  areas  more  desirable 
for  recreation  activities;  for  example,  clearing  brush 
around  a  lake  could  make  it  more  accessible  for  fish- 
ing. 

Mechanical  methods  such  as  chaining  and  tilling 
disrupt  the  land  surface  and  expose  the  soil  to  view. 
Using  these  methods  on  flat  terrain,  for  example,  in 
the  sagebrush  region,  would  cause  less  visual 
impact  than  using  the  methods  on  steeper  areas, 
such  as  the  pinyon-juniper  region,  because  more 
area  is  visible  as  the  land  becomes  steeper.  In  the 
long  term,  the  regrowth  of  more  aesthetically  desir- 
able vegetation  may  prove  to  be  a  beneficial  impact. 
Mowing  could  have  a  beneficial  effect  when  used  to 
control  unsightly  vegetation  along  rights-of-way 
and  in  recreation  areas. 
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Biological  Methods 

The  use  of  biological  treatment  methods  is  not 
expected  to  have  a  great  effect  on  recreation 
resources.  The  benefit  of  using  insects  or  pathogens 
would  be  the  control  of  very  specific  undesirable 
plant  species  without  disturbing  desirable  vegeta- 
tion or  disrupting  the  land.  Bacl<pacl<ers  and 
campers  using  rangeland  where  livestock  graze  may 
experience  some  negative  impacts  where  the  live- 
stocl<  have  grazed. 

Biological  treatment  methods  should  have  only 
minimal  visual  impacts.  The  sight  of  animals  on  ran- 
geland is  common  and  expected;  however,  an  over- 
grazed area  could  be  visually  undesirable.  The  visual 
impacts  of  biological  treatments  with  insects  and 
pathogens  should  be  negligible  because  they  are 
very  target  specific  and  not  widely  used. 


Prescribed  Burning 

Prescribed  burning  affects  airquality  and  could  be 
a  problem  for  developed  recreation  sites  and 
dispersed  recreation.  The  effects  of  prescribed  burn- 
ing on  human  health  is  discussed  in  Impacts  on 
Human  Health.  It  is  likely  that  visitation  to  a  pre- 
scribed burn  area  would  decline  drastically  or  cease 
altogether  in  the  short  term.  In  the  long  term,  how- 
ever, visitation  could  increase  because  prescribed 
burning  has  the  highest  potential  for  habitat  improve- 
ment. The  use  of  fire  to  create  more  of  the  "edge 
effect"  is  unparalleled  by  any  other  treatment 
method.  The  edge  effect  refers  to  the  richness  of 
flora  and  fauna  occurring  in  a  transition  zone  where 
two  plant  communities  or  successional  stages  meet 
and  mix  (USDA  1988). 

Prescribed  burning  creates  contrasting  blackened 
areas  and  releases  smoke  into  the  air  that  temporar- 
ily impairs  visibility.  Burning  does  lessen  the  amount 
of  logging  debris  that  is  seen  and  darkens  the  color 
of  stumps  and  snags  that,  if  not  burned,  would 
become  more  noticeable  as  they  bleached  overtime. 
In  the  long  term,  prescribed  burning  might  allow  the 
regrowth  of  more  aesthetically  desirable  vegetation. 


ation  sites  that  are  treated  with  herbicides  will  have 
signs  posted  stating  the  chemical  used,  date  of  appli- 
cation, and  a  contact  number  for  more  information. 
Signs  will  remain  in  place  for  at  least  2  weeks  after 
spraying. 

Herbicide  use  reduces  the  variety  of  vegetation 
and  may  prevent  the  manifestation  of  seasonal 
changes  such  as  spring  flowers  and  fall  color  in  a 
treated  area.  Areas  treated  with  herbicides  turn 
brown  and  contrast  with  surrounding  vegetation  for 
a  short  period  of  time.  However,  applying  herbicides 
could  have  the  positive  visual  impact  of  allowing 
regrowth  of  more  aesthetically  desirable  vegetation, 
such  as  clovers  or  wildflowers. 


LIVESTOCK 


The  goals  of  rangeland  treatment  methods  for  live- 
stock include  suppressing  plant  species  that  are 
toxic  and  improving  forage  production  by  control- 
ling competing  vegetation.  Livestock  could  be 
affected  directly  by  ingesting  poisonous  weeds  and 
indirectly  by  changes  in  forage  supply  and  herbicide 
exposure. 


Manual  Methods 

Manual  treatment  methods  are  labor  and  cost 
intensive  and  therefore  may  not  be  effective  in  con- 
trolling competing  vegetation  on  a  large  scale.  How- 
ever, these  methods  are  species-specific  and  could 
be  effective  in  controlling  small,  localized  areas  of 
weeds. 


Mechanical  Methods 

Mechanical  treatment  methods,  such  as  bulldoz- 
ing or  chaining,  may  temporarily  reduce  livestock 
forage.  Sprouting  brush  or  undesirable  herbaceous 
plants  may  not  be  controlled  effectively  with  these 
methods.  However,  palatability  of  certain  sprouting 
brush  species  may  be  improved. 


Chemical  Methods 

Herbicide  sprays  have  been  a  preferred  treatment 
for  poison  oak  and  other  toxic  plants.  In  the  past, 
herbicides  have  been  applied  in  "spot"  applications 
rather  than  broadcast  spraying  (USDA  1988).  The 
use  of  herbicides  may  affect  the  availability  of  rec- 
reational opportunities  because  of  site  closures, 
wildlife  habitat  changes,  loss  of  edible  fruits,  and  a 
temporary  loss  of  berry  picking  opportunities  in  the 
treated  site  (USDA  1988).  Designated  BLM  recre- 


Blological  Methods 

When  sheep  and  goats  are  used  for  biological  con- 
trol, their  performance  may  decline  because  they  are 
confined  to  particularareas  that  may  contain  less  pal- 
atable forage.  An  effective  mix  of  sheep,  goats,  and 
cattle  may  increase  forage  overall  because  each  ani- 
mal has  different  dietary  preferences.  Biological 
treatments  using  insects  and  microbes  have  little  po- 
tential for  affecting  livestock  because  these  treat- 
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merits  are  slow  acting  and  highly  specific  for  the 
target  species.  However,  in  some  situations  it  is  pos- 
sible that  these  agents  may  prohibit  animals  from 
using  a  pasture  during  relatively  short  periods. 


Prescribed  Burning 

The  burning  of  rangeland  may  temporarily  reduce 
grass  and  forb  production,  thus  reducing  available 
forage  for  livestock.  However,  in  most  cases,  policy 
requires  that  livestock  not  be  allowed  on  a  burned 
area  for  two  growing  seasons  after  a  prescribed  fire 
so  that  forage  has  an  opportunity  to  recover.  The 
burning  of  rangeland  generally  results  in  greater  per- 
ennial grass  production  and  grazing  capacity,  as 
well  as  increased  forage  availability  from  the 
removal  of  physical  obstructions  to  plants  posed  by 
dense  stands  of  sagebrush  or  other  brush  species. 
Using  prescribed  burning  in  concert  with  herbicide 
treatments  would  effect  the  greatest  positive 
response  in  situations  involving  brush  land. 


Chemical  IVIethods 

Chemical  treatments  are  generally  applied  in  a 
form  or  at  such  low  rates  that  they  do  not  affect  live- 
stock. Most  significant  treatments  would  be  applied 
when  livestock  are  not  in  the  treated  pasture,  but 
spot  treatments  could  be  applied  any  time,  regard- 
less of  the  presence  of  livestock.  Animals  con- 
suming forage  treated  with  certain  herbicides  (pic- 
loram,  2,4-D,  and  dicamba)  cannot  be  slaughtered 
for  food  within  the  time  specified  on  the  herbicide 
label.  Dairy  animals  should  not  be  allowed  to  graze 
on  areas  treated  with  certain  herbicides  (picloram, 
2,4-D,  and  dicamba)  for  the  time  specified  on  the 
label.  The  potential  for  livestock  exposure  to  herbi- 
cides can  be  reduced  by  not  allowing  grazing  within 
the  sprayed  areas  for  one  grazing  season. 

Based  on  the  risk  analysis  in  Appendix  E-8,  the  esti- 
mated doses  for  livestock  would  be  well  below  the 
EPA  risk  criterion  of  1/5  LD50  for  all  of  the  program 
herbicides.  Therefore,  the  risk  of  direct  toxic  effects 
to  these  animals  is  negligible,  even  assuming  expo- 
sure immediately  after  herbicide  treatment. 

Using  herbicides  is  the  most  efficient  and  effective 
way  to  control  some  competing  vegetation  and  nox- 
ious weeds.  However,  some  aerially  applied  herbi- 
cides also  may  eliminate  some  shrubs  and  trees  that 
livestock  need  for  shelter. 


WILD  HORSES  AND  BURROS 

Approximately  36,000  wild  horses  and  3,300  bur- 
ros roam  the  sagebrush  and  desert  shrub  regions  of 


the  program  area.  Because  most  of  these  animals 
are  on  public  lands  in  Arizona,  Colorado,  New  Mex- 
ico, Nevada,  Montana,  Oregon,  Utah,  and  Wyoming, 
ELM  must  consider  the  effects  on  wild  horses  and 
burros  when  proposing  land  management  strate- 
gies. As  a  result  of  BLM's  herd  management  efforts, 
herd  populations  have  increased  at  an  annual  rate, 
which  is  currently  16  percent  overall,  since  1971 
(BLM  1985).  Unfortunately,  the  increased  numbers 
of  wild  horses  and  burros,  in  combination  with  other 
resource  demand  (for  example,  livestock  grazing 
and  outdoor  recreation),  are  exerting  greater  ecolog- 
ical pressure  on  their  habitats,  threatening  the  bal- 
ance of  these  fragile  lands  (BLM  1985).  Therefore, 
the  effects,  both  positive  and  negative,  on  these  wild 
animals  as  a  result  of  vegetation  treatment  methods 
will  essentially  be  the  result  of  habitat  alteration  in 
the  sagebrush  and  desert  shrub  regions. 


Manual  Methods 

Impacts  of  manual  treatment  methods  on  wild 
horses  and  burros  would,  in  most  cases,  be  the  same 
as  for  livestock.  Vegetation  conversions  using  man- 
ual treatment  methods  in  the  habitat  areas  of  wild 
horses  and  burros  result  in  an  increased  diversity 
and  production  of  grasses,  forbs,  and  shrubs,  which 
should  be  beneficial  for  herd  populations. 


Mechanical  Methods 

Mechanical  vegetation  treatment  methods  may 
temporarily  reduce  forage  available  to  wild  horses 
and  burros.  However,  long-term  effects  would  prove 
beneficial.  Mechanical  treatments  may  temporarily 
displace  wild  horse  herds. 


Biological  Methods 

Biological  treatment  methods  should  not  signifi- 
cantly affect  herd  populations  in  either  sagebrush  or 
desert  shrub  analysis  regions.  Grazing,  as  a  biolog- 
ical control  method,  may  compete  in  a  minor  way 
with  wild  horses  and  burros,  but  this  would  be  short 
term  and  highly  localized.  Biological  treatments 
using  insects  and  pathogens  have  little  potential  for 
affecting  wild  horses  and  burros  because  these  treat- 
ments are  host-specific  and  slow-acting. 


Prescribed  Burning 

Prescribed  burning  would  temporarily  reduce 
available  forage  for  wild  horses  and  burros,  but  ulti- 
mately it  could  result  in  increased  plant  production 
in  treated  areas.  Using  prescribed  burning  with 
chemical  control  could  effectively  control  the  tar- 
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geted  plant  species  and  allow  palatable  forage 
grasses  to  regenerate  rapidly. 


Chemical  Methods 

Wild  horses  and  burros  could  be  indirectly 
affected  by  changes  in  forage  supply  and  herbicide 
exposure.  Restricting  grazing  in  sprayed  areas  for 
one  grazing  season  could  reduce  the  potential  for 
this  effect.  Based  on  the  risk  analysis  in  Appendix 
E-8,  using  the  representative  species  of  beef  cow 
and  pronghorn  respectively,  the  estimated  doses  for 
wild  horses  and  burros  would  be  well  below  the  EPA 
risk  criterion  of  1/5  LDso  for  all  of  the  program  her- 
bicides. Therefore,  the  risk  of  direct  toxic  effects  to 
these  animals  is  negligible,  even  assuming  exposure 
immediately  after  herbicide  treatment. 


SPECIAL  STATUS  PLANT 
AND  ANIMAL  SPECIES 

Unidentified,  unknown  populations  of  special  sta- 
tus plant  and  animal  species  in  or  near  a  treated  site 
would  be  susceptible  to  any  impacts  discussed 
under  Impacts  to  Vegetation  and  Impacts  to  Fish  and 
Wildlife.  Special  status  plants  and  animals  may  also 
benefit  from  vegetation  treatments  designed  to 
enhance  habitat;  for  example,  prescribed  burning  or 
the  removal  of  competing  exotics. 

As  discussed  in  Chapter  2,  all  BLM  actions  will  be 
evaluated  for  potential  effects  on  State  and  federally 
listed  threatened  or  endangered  species.  If  the  eval- 
uation indicates  a  "no  effect"  situation,  the  action 
may  proceed.  If  the  evaluation  indicates  a  "may 
affect"  situation  (may  affect  includes  both  beneficial 
and  adverse  impacts)  on  a  federally  listed  species 
and  the  adverse  impacts  cannot  be  eliminated.  Sec- 
tion 7  consultation  with  the  U.S.  Fish  and  Wildlife  Ser- 
vice must  be  conducted.  BLM  does  not  have  the  au- 
thority to  make  a  "no  affect"  finding  if  a  "may  affect" 
situation  exists.  For  federally  proposed  species,  a 
Section  7  conference  will  be  conducted.  There  are 
no  legal  requirements  for  Federal  candidate  species 
other  than  BLM  policy  for  multiple-use  management 
and  to  eliminate  the  need  for  listing.  BLM  will  consult 
with  appropriate  State  agencies  for  adverse  impacts 
to  State-listed  species. 


WILDERNESS  AND  SPECIAL 
AREAS 

All  vegetation  treatments  in  Wilderness  Study 
Areas  (WSAs)  and  designated  wilderness  areas 


would  be  conducted  to  avoid  impairing  the  wilder- 
ness characteristics  of  the  area.  Actions  in  WSAs  are 
guided  by  the  Interim  Management  Policy  (IMP) 
until  Congress  makes  a  final  wilderness  decision. 
The  IMP  Handbook  on  page  47  states,  "In  'grandfa- 
thered' grazing  operations,  if  vegetative  manipula- 
tion had  been  done  on  the  allotment  before  October 
21 ,  1976,  and  its  impacts  were  noticeable  to  the  aver- 
age visitor  on  that  date,  the  improvement  may  be 
maintained  by  applying  the  same  treatment  again  on 
the  land  previously  treated."  Because  most  treated 
areas  would  have  been  deleted  from  the  WSAs 
because  of  impacts  on  naturalness,  few  of  these 
types  of  situations  should  occur. 

Vegetation  treatments  in  designated  wilderness 
must  follow  theguidance  contained  in  BLM's  Wilder- 
ness Management  Manual  (BLM  1983).  The  guid- 
ance states: 

Plant  control  must  be  approved  only  for: 

(a)  Native  plants  when  needed  to  maintain  live- 
stock grazing  operations  where  practiced 
prior  to  the  designation  of  wilderness. 

(b)  Noxious  farm  weeds  by  grubbing  or  with 
chemicals  when  they  threaten  lands  outside 
wilderness  or  are  spreading  within  the  wil- 
derness, provided  the  control  can  be 
affected  [sic]  without  serious  impacts  on  wil- 
derness values. 


Manual  Methods 

Manual  treatments  would  be  the  least  obtrusive 
method  for  use  in  wilderness  areas;  they  are  also  the 
most  expensive  and  least  practical.  Manual  treat- 
ments can  be  very  selectiveand  would  minimize  dam- 
age to  nontarget  vegetation.  This  treatment  would 
be  best  suited  for  small  areas  invaded  by  noxious 
weeds. 


Mechanical  Methods 

Mechanical  treatment  of  vegetation  would,  in 
most  cases,  be  incompatible  with  wilderness  (or 
WSA)  management.  In  very  limited,  site-specific 
cases,  mechanical  means  may  be  appropriate  if  no 
other  method  is  feasible.  Also,  areas  mechanically 
treated  in  the  past  may  need  to  be  treated  again, 
although  most  areas  affected  by  mechanical  treat- 
ment have  been  deleted  from  the  wilderness  pro- 
cess. Mechanical  treatments  also  could  be  detrimen- 
tal to  other  special  areas,  affecting  their  scenic 
value,  at  least  in  the  short  term.  Positive  effects  in 
the  longer  term  could  include  greater  vegetation  di- 
versity, increased  wildlife  habitat,  and  better 
research  and  education  opportunities. 
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Biological  l\Aethods 

Biological  methods  of  vegetation  treatment  that 
may  be  considered  for  BLM  use  include  grazing  ani- 
mals, insects,  and  pathogens.  Because  of  their  spe- 
cial status,  wilderness  and  special  areas  have  strict 
guidelines  for  vegetative  treatment.  Biological  con- 
trol by  grazing  animals  in  WSAs  would  only  be  prac- 
ticed as  specified  in  the  Interim  Management  Policy. 
Vegetation  management  in  designated  wilderness 
areas  must  follow  guidance  contained  in  BLM's  Wil- 
derness Management  Manual  (1983).  Insects  and 
pathogens  are  good  candidates  for  serving  as  biolog- 
ical agents  for  noxious  weed  control  in  wilderness 
areas,  because  they  are  host-specific  and  help 
restore  the  natural  vegetative  diversity  of  the  treated 
area. 


Prescribed  Burning 

Prescribed  burning  is  the  most  "natural"  of  the  pro- 
posed vegetation  treatment  methods;  however,  the 
BLM  manual  states  that  prescribed  burning  may  not 
be  used  solely  as  vegetation  treatment  in  wilderness 
areas.  Prescribed  burning  may  be  used  to  maintain 
fire-dependent  natural  ecosystems  and  to  reduce 
the  risk  of  wildfires.  Prescribed  burning  could  be 
beneficial  in  some  areas,  such  as  ponderosa  pine  for- 
ests or  chaparral  shrublands,  where  fire  exclusion 
has  affected  the  ecosystem's  natural  balance. 


Chemical  Methods 

Chemical  methods  may  be  used  to  remove  nox- 
ious weeds,  as  long  as  they  are  used  without 
adversely  affecting  wilderness  values.  Determining 
whether  to  conduct  aerial  spraying  on  wilderness 
and  WSAs  would  have  to  be  done  on  a  site-specific 
basis.  Chemical  treatment  on  other  special  status 
lands  may  be  used  to  eliminate  the  adverse  visual 
effects  of  other  treatment  methods,  such  as  chaining 
and  blading. 


HUMAN  HEALTH  AND 
SAFETY 

Manual  methods  of  vegetation  treatment  should 
not  affect  members  of  the  public  because  they  would 
not  handle  any  of  the  equipment  involved.  Workers 
may  receive  minor  injuries  from  using  hand  tools. 
Workers  using  power  tools  also  face  some  risk  of 
major  injury.  Although  mechanical  methods  should 
not  affect  the  public,  they  would  be  at  slight  risk  of 
injury  from  flying  debris  if  they  were  near  a  mowing 


operation  on  a  highway  right-of-way  project. 
Workers  would  be  at  risk  from  the  same  types  of  inju- 
ries that  agricultural  or  construction  workers  face 
when  they  use  tractors  and  other  heavy  equipment. 
Neither  workers  nor  members  of  the  public  should 
be  affected  by  any  biological  vegetation  treatment 
methods. 

Sensitive  members  of  the  public  and  some  work- 
ers may  experience  minor  ill  effects,  including  eye 
and  lung  irritation  from  the  smoke  of  prescribed 
fires.  Workers  may  suffer  burns  from  igniting  orman- 
aging  prescribed  fires,  although  normal  safety  pre- 
cautions should  minimize  this  possibility.  Escaped 
fires  may  place  workers  or  members  of  the  public 
at  risk,  but,  again,  safety  precautions  should  mini- 
mize the  possibility  of  escapes  and  should  limit  any 
risk  to  human  health  if  wildfires  occur. 

Herbicide  use  results  in  few  risks  to  members  of 
the  public,  although  they  may  be  affected  under 
worst  case  conditions  or  if  they  are  exposed  as  a  re- 
sult of  an  accidental  spraying  or  spill.  There  are  risks 
to  workers  from  herbicides,  particularly  in  applica- 
tions to  oil  and  gas  sites  or  rights-of-way,  because 
of  the  high  application  rates  used. 


Manual  Methods 

The  public  is  not  at  risk  from  manual  methods  of 
vegetation  treatment;  only  workers  are  likely  to  be 
affected.  Manual  methods  use  hand  labor  to  remove 
competing  vegetation,  unwanted  plants,  and  nox- 
ious weeds  or  to  create  conditions  favorable  for  a 
desirable  plant's  growth.  Techniques  include  cut- 
ting brush  and  vegetation  with  brush  saws  or  chain 
saws,  pulling  weeds  by  hand,  scalping  the  soil,  and 
mulching  the  vegetation  into  the  soil  cover.  Manual 
methods  are  one  of  the  most  expensive  treatments 
and  consequently  are  used  on  less  than  10  percent 
of  the  total  annual  acreage  treated. 

Although  most  treatments  would  be  conducted 
with  hand-held  implements,  approximately  3  per- 
cent of  the  manual  activities  would  involve  hand  pul- 
ling. Hand  pulling  exposes  workers  to  the  hazards 
of  physical  contact  with  irritant  weeds,  such  as  leafy 
splurge  (Euphorbia  esula),  common  tansy  (Tanace- 
tum  vulgare),  and  poison  ivy  (Rhus  radicans),  that 
cause  blisters,  inflammation,  and  dermatitis.  Sensi- 
tive individuals  may  react  to  the  pollen  of  ragweed 
(Ambrosia  sp.),  and  the  close  contact  of  hand  pul- 
ling could  cause  significant  discomfort. 

Some  manual  treatment  programs  take  place  in 
remote  wildlife  habitat  areas.  Workers  who  happen 
to  surprise  or  frighten  animals  are  at  risk  from  animal 
bites  or  attacks.  Workers  also  risk  exposure  to  biting 
and  sucking  insects,  such  as  ticks  and  mosquitos. 
Certain  tick  species  carry  various  diseases,  includ- 
ing Rocky  Mountain  spotted  fever  and  Lyme  Dis- 
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ease.  The  high  potential  for  encountering  poisonous 
snakes  during  manual  treatments  presents  another 
human  health  risk.  Moreover,  many  treatment  areas 
are  remote,  and  the  time  necessary  to  obtain  medical 
attention  might  complicate  some  cases  of  snakebite 
poisoning. 

Workers  using  manual  treatments  need  physical 
stamina  and  muscular  strength.  When  temperatures 
are  high,  workers  may  experience  increased  fatigue, 
heat  exhaustion,  or  heat  stroke.  Falls  or  other  acci- 
dents may  occur.  Continual  work  in  rugged  terrain 
may  cause  or  exacerbate  existing  chronic  health 
problems,  such  as  ligament  damage  or  arthritis.  In 
extreme  cases,  exertion  from  manual  methods  in 
rugged  terrain  may  bring  on  a  heart  attack  or  stroke 
in  susceptible  workers. 

Other  potential  hazards  related  to  manual  opera- 
tions include  injuries  from  handtools,  such  as  axes, 
brushhooks,  machetes,  and  mattocks,  and  hand- 
held power  tools,  such  as  chain  saws  and  brush 
saws.  Workers  may  cut  themselves  with  tools,  be  hit 
by  falling  brush,  or  fall  onto  the  sharp  ends  of  cut 
stumps  or  brush.  Injuries  could  range  from  minor 
cuts,  sprains,  bruises,  or  abrasions  to  severe  inju- 
ries, such  as  major  arterial  bleeding  or  compound 
bone  fractures.  Unusually  severe  injuries,  especially 
in  remote  regions,  may  be  fatal.  Although  the  total 
acreage  treated  with  manual  methods  under  Alterna- 
tives 1,2,3,  and  4  varies  by  less  than  5  percent,  risks 
would  increase  as  the  total  area  treated  by  these 
methods  is  enlarged. 


Mechanical  Methods 

Mechanical  vegetation  treatment  methods  should 
not  affect  the  public.  Members  of  the  public  would 
be  at  slight  risk  of  injury  from  flying  debris  if  they 
were  near  a  mowing  operation  on  a  highway  right- 
of-way  project.  Workers  would  be  at  risk  from  the 
same  types  of  injuries  that  agricultural  or  construc- 
tion workers  face  when  they  use  tractors  and  other 
heavy  equipment.  High  noise  levels  associated  with 
heavy  equipment  operations  may  cause  operators  to 
experience  partial  hearing  impairment.  Providing 
hearing  protection  for  workersand  notifying  the  pub- 
lic of  field  operations  should  be  sufficient  to  avoid 
hearing  loss.  Machinery  operators  (tractor  opera- 
tors) could  be  injured  by  losing  control  of  equipment 
on  steep  terrain  or  by  coming  into  contact  with  fall- 
ing trees,  flying  debris  and  rocks,  and  brush.  Oper- 
ators may  be  severely  injured  by  overturning  trac- 
tors. Proper  treatment  design  and  planning  can 
minimize  these  risks. 


Biological  Methods 

Biological  vegetation  treatment  methods  include 
the  selected  grazing  of  cattle,  goats,  and  sheep  and 
selected  introduction  of  parasitic  insects forcontrol- 
ling  noxious  weeds.  Selective  livestock  grazing  is 
the  most  common  biological  treatment,  accounting 
for  94  percent  of  the  acreage  treated  using  this 
method.  Effective  biological  treatment  requires  the 
correct  combinations  of  grazing  animals,  growth  sea- 
son, system  of  grazing,  and  stocking  rates  to  achieve 
agrazing-induced  reduction  of  less  desirableorcom- 
peting  vegetation. 

The  biological  treatment  program  acreage 
remains  constant  under  Alternatives  1,  2,  3,  and  4. 
Under  Alternative  5,  there  is  a  slight  decrease  in  the 
total  acreage  to  be  treated  by  this  method.  The  com- 
bination of  livestock  numbers  and  duration  of  graz- 
ing may  result  in  relatively  high  volumes  of  fecal  mat- 
ter deposited  on  biological  treatment  sites.  This 
factor  and  the  tendency  for  animals  to  congregate 
near  live  water  sources  create  a  potential  for  fecal 
contamination  of  surface  waters.  Members  of  the 
public  who  drink  water  downstream  of  these  biolog- 
ically treated  sites  may  be  exposed  to  fecally  contam- 
inated water.  However,  these  risks  are  minimized  by 
using  stock  tanks  (alternate  water  sources),  con- 
structing range  fences,  and  moving  and  dispersing 
grazing  stock  within  treatment  areas. 

Insects  are  used  for  vegetation  treatment  on 
approximately  6  percent  of  the  land  identified  for  bio- 
logical treatment.  Pathogens  are  used  for  vegetation 
treatment  on  less  than  0.5  percent  of  the  acreage  in 
the  biological  program.  Both  of  these  treatments 
involve  using  parasitic  organisms  to  suppress  pop- 
ulations of  a  specific  targeted  species  of  unwanted 
plants,  competing  plants,  or  noxious  weeds.  Insect 
and  pathogen  programs  are  carefully  studied  to 
ensure  that  they  will  not  harm  other  nontarget  or  de- 
sirable vegetation  species. 

These  biological  methods  are  unlikely  to  cause 
human  health  effects.  Evidence  is  insufficient  to  con- 
clude that  there  is  a  potential  for  fecally  derived, 
waterborne  disease  as  a  result  of  livestock  grazing. 
The  insects  and  pathogens  proposed  for  use  are 
target-specific.  As  more  insects  and  pathogens  be- 
come available  as  biological  control  agents,  more 
will  be  released  on  BLM-administered  lands. 


Prescribed  Burning 

This  section  presents  a  summary  of  the  risks  to 
members  of  the  public  and  workers  from  the  use  of 
prescribed  burning  as  a  vegetation  treatment 
method.  A  detailed  analysis  is  found  in  Appendix  D. 
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Risks  From  Fire 

If  a  burn  escapes  and  causes  a  wildfire,  members 
of  the  public  in  adjacent  areas  may  be  endangered. 

Prescribed  burning  presents  various  hazards  to 
ground  crews,  who  could  possibly  receive  injuries 
ranging  from  minor  burns  to  severe  burns  that  may 
result  in  permanent  tissue  damage.  However,  stan- 
dard safety  procedures,  protective  gear,  and  training 
are  integrated  into  every  prescribed  fire  plan  and  are 
expected  to  reduce  or  eliminate  most  hazards.  If  a 
burn  escapes  and  causes  a  wildfire,  the  potential  is 
higher  for  severe  worker  injuries,  including  fatalities. 


Risl(s  From  Smolte 

A  quantitative  assessment  was  made  of  the  risks 
to  members  of  the  public  and  workers  from  exposure 
to  the  combustion  products  of  vegetation  that  may 
result  from  a  prescribed  burn.  The  hazard  presented 
by  the  various  combustion  products  was  evaluated, 
exposures  were  estimated,  and  risks  were  assessed. 


Hazard  Evaluation 

Substances  that  may  be  found  in  wood  smoke 
include  particulate  matter,  carbon  dioxide,  nitrogen 
oxides,  aldehydes,  and  ketones.  The  proportion  of 
each  varies  widely,  depending  on  factors  such  as 
moisture  content  in  the  vegetation  and  the  temper- 
ature of  the  fire. 

Particulate  matter  is  a  result  of  incomplete  fuel 
combustion.  Fine  particulate  matter,  with  a  particle 
diameter  of  less  than  2.5  microns,  has  a  greater  abil- 
ity than  do  larger  particles  to  avoid  the  body's 
defense  mechanisms  and  reach  the  lungs.  Carbon 
dioxide,  nitrogen  oxides,  and  other  gaseous  compo- 
nents of  smoke  generally  decompose  or  diffuse  into 
the  atmosphere  relatively  quickly.  However,  some 
may  attach  to  particulate  matter  and  remain  more 
concentrated  and  protected  from  decomposition. 
For  example,  aldehydes,  which  inhibit  the  removal 
of  foreign  material  from  the  respiratory  tract,  may  be 
absorbed  onto  the  surface  of  particles.  Polynuclear 
aromatic  hydrocarbons,  or  PAHs,  are  of  significant 
toxicological  concern  in  evaluating  health  effects 
from  wood  smoke.  The  PAHs  in  wood  smoke  include 
at  least  five  carcinogenic  chemicals— benzo(a)py- 
rene,  benzo(c)phenanthrene,  perylene,  benzo(g,h- 
,i)perylene,  and  the  benzofluoranthenes. 


Exposure  Estimation 

Exposures  to  the  carcinogenic  and  possibly  carci- 
nogenic PAHs  in  wood  smoke  from  burning  vegeta- 
tion were  estimated  using  methods  developed  by 
Dost  (1986).  Various  atmospheric  exposure  levels 


were  estimated  that  might  be  experienced  by 
members  of  the  public  and  workers,  providing  a 
range  of  doses  from  typical  to  worst  case.  A  detailed 
explanation  of  the  methodology  is  presented  in 
Appendix  D. 


Risk  Analysis 

Risks  were  calculated  by  multiplying  the  atmos- 
pheric concentrations  of  the  combustion  products 
by  the  total  exposure  time  and  the  cancer  potency 
of  each  chemical.  Based  on  these  calculations,  esti- 
mated cancer  risks  are  not  expected  to  exceed  the 
criteria  of  1  in  1  million  for  any  member  of  the  public 
or  worker,  even  in  extreme  cases,  as  a  result  of  the 
carcinogenic  PAHs  in  the  smoke  from  burning  vege- 
tation. The  cancer  risk  probabilities  are  presented  in 
Appendix  D. 

Smoke  from  prescribed  fires  will  impact  air  qual- 
ity. Sensitive  members  of  the  public  may  experience 
eye,  throat,  or  lung  irritation  from  these  exposures. 
Possible  effects  on  workers  as  a  result  of  smoke 
exposure  may  include  eye  irritation,  coughing,  and 
shortness  of  breath. 


Risks  From  Herbicides  Used  in  a 
Brown-and-Burn  Operation 

Vegetation  may  be  treated  with  herbicides  several 
weeks  before  beginning  a  prescribed  burn,  with  the 
goal  of  drying  the  vegetation  to  accomplish  a  more 
efficient  burn.  The  herbicides  that  may  be  used  in 
this  method  of  treatment  are  2,4-D,  glyphosate,  hex- 
azinone,  picloram,  and  triclopyr. 

In  this  assessment  of  risk  from  volatilization  of  her- 
bicide residues,  the  atmospheric  levels  of  the  herbi- 
cides were  compared  to  threshold  limit  values 
(TLVs),  which  indicate  an  acceptable  daily  exposure 
level  for  workers  to  airborne  chemicals  over  the 
course  of  their  careers.  Appendix  D  includes  de- 
tailed information  on  the  estimation  of  the  atmos- 
pheric herbicide  levels  that  may  result  from  a  brown- 
and-burn  operation  and  a  comparison  of  those 
levels  to  TLVs. 

All  estimated  exposure  levels  are  significantly  less 
than  the  levels  determined  to  be  safe  exposure  lev- 
els. The  risks  were  calculated  using  a  smoke  density 
that  is  likely  to  occur  onsite  and  therefore  represent 
risks  to  workers.  Members  of  the  public  would  be 
exposed  to  much  lower  atmospheric  concentrations 
than  these  and  would  have  a  margin  of  safety  that 
is  even  greater  than  that  calculated  for  workers. 
Based  on  this  method  of  risk  estimation,  neither 
workers  nor  the  public  are  expected  to  be  at  risk 
from  the  herbicide  residues  volatilized  in  a  brown- 
and-burn  operation. 
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Impacts  by  Program  Areas 

Prescribed  fire  will  only  be  used  as  a  vegetation 
treatment  method  on  rangeland  and  public  domain 
forests  in  tiie  BLM  program.  Therefore,  there  will  be 
no  effects  on  human  health  from  the  use  of  this 
method  on  oil  and  gas  sites,  rights-of-way,  or  recre- 
ational and  cultural  sites. 

Effects  on  human  health  from  the  use  of  pre- 
scribed fire  on  rangeland  and  in  forests  vary  by  the 
type  of  land,  based  on  the  amount  of  fuel  available 
for  burning  and  its  moisture  content.  Drier  fuel  pro- 
duces more  smoke.  A  grassland  with  several  thou- 
sand pounds  per  acre  of  fine  fuels,  all  of  which  will 
essentially  be  consumed,  may  produce  far  more 
smoke  than  a  forest  underburn,  where  there  is  just 
enough  litter  to  carry  the  fire.  The  risk  of  short-term 
health  effects  from  smoke  in  a  grass  fire  could  be 
high  to  those  in  the  immediate  vicinity,  because 
essentially  all  of  the  fuel  is  consumed  in  the  flaming 
front  of  the  fire;  however,  safety  equipment  and  stan- 
dard operating  procedures  mandated  by  BLM  min- 
imize the  potential  for  these  effects. 


Chemical  Methods 

Potential  human  health  effects  from  using  the  19 
proposed  herbicides— amitrole,  atrazine,  bromacil, 
chlorsulfuron,  clopyralid,  2,4-D,  dalapon,  dicamba, 
diuron,  glyphosate,  hexazinone,  imazapyr,  meflui- 
dide,  metsulfuron  methyl,  picloram,  simazine,  sul- 
fometuron  methyl,  tebuthiuron,  and  triclopyr  (Table 
1-2)— the  inert  ingredient  kerosene,  and  the  herbi- 
cide carrier  diesel  oil  were  evaluated  in  a  risk  assess- 
ment (Appendix  E).  In  essence,  the  risk  assessment 
quantified  general  systemic  and  reproductive 
human  health  risks  for  a  given  herbicide  by  dividing 
the  dose  found  to  produce  no  ill  effects  in  laboratory 
animal  studies  by  the  exposure  a  person  might  get 
from  applying  the  herbicide  or  from  being  near  an 
application  site.  Human  cancer  risk  was  calculated 
for  those  herbicides  that  caused  tumor  growth  in  lab- 
oratory animal  studies  by  multiplying  a  person's  esti- 
mated lifetime  dose  of  the  herbicide  by  a  cancer 
probability  value  (cancer  potency)  calculated  from 
the  animal  tumor  data.  The  risk  assessment  included 
a  qualitative  analysis  of  the  risk  of  heritable  muta- 
tions and  synergistic  effects. 


Risk  Assessment  Structure 

The  risk  assessment  consisted  of  three  steps— a 
hazard  analysis,  an  exposure  analysis,  and  a  risk 
analysis. 

The  hazard  presented  by  a  chemical  pesticide  is 
its  characteristic  toxicity  or  poisonous  quality  that 
may  cause  human  health  effects.  Those  effects  may 


be  brief  and  reversible,  such  as  nasal  irritation  or  nau- 
sea in  humans  who  receive  small  amounts,  or  much 
more  severe,  such  as  permanent  organ  damage  or, 
in  the  extreme,  death  from  larger  amounts.  All  chem- 
icals are  injurious  to  health  at  some  level  of  intake, 
even  commonly  consumed  items  such  as  aspirin, 
table  salt,  and  sugar.  The  more  toxic  chemicals  pro- 
duce severe  effects  in  much  lower  amounts  than  the 
less  toxic  chemicals. 

Exposure  is  the  amount  of  pesticide  in  a  person's 
immediate  surroundings  (in  the  air,  on  the  skin,  in 
the  food  eaten,  or  in  drinking  water).  The  amount 
that  enters  the  body— that  one  ingests,  inhales,  or 
has  penetrated  the  skin  during  a  specified  time  peri- 
od—is the  dose.  A  single  dose  is  usually  expressed 
in  milligrams  of  chemical  per  kilogram  of  a  person's 
body  weight  (mg/kg).  Doses  that  occur  over  time  are 
expressed  per  unit  of  time  as  milligrams  per  kilo- 
gram per  day  (mg/kg/day). 

Risk  from  a  chemical  pesticide  is  the  probability 
or  expectation  that  if  a  person  is  exposed  to  the 
chemical  under  a  specified  set  of  circumstances  (for 
example,  if  one  eats  berries  growing  near  a  site  that 
has  just  been  sprayed),  that  person  may  receive  a 
dose  that  causes  him  or  her  to  experience  the  kinds 
of  toxic  effects  seen  in  laboratory  toxicity  studies  on 
that  chemical.  Human  health  risk  in  the  BLM  vege- 
tation treatment  program  is  the  possibility  that 
humans  will  experience  toxic  effects  from  exposure 
to  one  of  the  proposed  herbicides. 


Hazard  Analysis 

Evaluations  of  potential  human  health  effects 
caused  by  pesticide  exposure  are  generally  based 
on  results  of  toxicity  tests  in  laboratory  animals.  The 
hazard  analysis  section  (Appendix  E,  Section  E3) 
describes  the  human  health  effects  associated  with 
each  of  the  BLM  herbicides.  These  laboratory  ani- 
mal data  were  supplemented  by  data  on  actual 
human  exposure  when  available. 

The  routes  of  administration  of  test  materialfor  lab- 
oratory animal  toxicity  testing  are  selected  based  on 
the  most  probable  route  of  human  exposure.  These 
routes  of  exposure  include  oral  (by  consumption  of 
feed  mixed  with  test  material),  dermal  (application 
of  the  test  material  to  the  skin),  and  inhalation  (expo- 
sure through  breathing  vapors  or  aerosol  fumes). 
Levels  of  exposure  (or  doses)  are  expressed  as  mil- 
ligrams of  the  chemical  per  kilogram  of  body  weight 
of  the  test  animal. 

The  reference  dose  (or  acceptable  daily  intake)  is 
an  estimate  (with  uncertainty  spanning  perhaps  an 
order  of  magnitude)  of  daily  exposure  of  the  human 
population  (including  sensitive  subgroups)  that  is 
not  likely  to  have  an  appreciable  risk  of  harmful 
effects  during  a  lifetime  (EPA  1988).  The  reference 
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dose,  established  by  EPA,  is  selected  using  the  low- 
est no-observed-effect  level  (NOEL)  from  the  most 
relevant  test  species.  An  uncertainty  factor  of  100  is 
usually  applied  (10  to  account  for  variation  within 
the  test  animal  species  and  10  for  extrapolation  from 
animals  to  humans).  The  reference  dose  value  is  rele- 
vant in  this  discussion  to  the  toxicity  of  the  vegeta- 
tion treatment  herbicides  because  it  provides  a  use- 
ful point  of  reference  by  which  to  gauge  potential 
exposuresof  workers  and  the  public  used  in  this  anal- 
ysis. 

lexicological  tests  that  were  reviewed  are  in  six 
categories. 


Acute  Toxicity 

Acute  toxicity  studies  are  conducted  to  determine 
the  LDso  (the  median  lethal  dose)— the  single  dose 
that  kills  50  percent  of  the  test  animals.  Acute  tox- 
icity tests  also  are  used  to  estimate  dosage  levels  for 
longer  term  studies.  Acute  toxicity  studies  are  usu- 
ally conducted  over  a  1- to  14-day  period,  depending 
on  the  purpose  of  the  study. 


Subchronic  Toxicity 

Subchronic  studies  establish  the  dose  level  at 
which  no  effects  are  observed  in  the  test  animals. 
This  level  is  termed  the  NOEL.  This  type  of  toxicity 
study  generally  lasts  3  weeks  to  3  months. 

Chronic  Toxicity 

Chronic  toxicity  studies  are  longer  (1  to  2  years) 
studies  conducted  to  establish  a  NOEL.  Chronic 
studies  are  useful  in  determining  the  long-term  ef- 
fects of  a  chemical,  particularly  its  carcinogenic 
effects. 


Reproductive/Developmentai  Toxicity 

Reproductive  studies  are  conducted  to  determine 
whether  a  chemical  may  diminish  reproductive  suc- 
cess, shown  by  effects  on  the  fertility  (production  of 
germ  cells),  fetotoxicity  (direct  toxicity  on  the  devel- 
oping fetus),  maternal  toxicity,  and  survival  and 
weight  of  offspring.  Developmental  studies  (also 
called  teratology  studies)  determine  the  potential  of 
a  chemical  to  cause  malformation  in  an  embryo  or 
developing  fetus  between  the  time  of  conception 
and  birth. 

Oncogenicity/Carcinogenicity  Studies 

Oncogenicity  studies  examine  the  potential  for  a 
chemical  to  cause  malignant  (cancerous)  or  benign 
(noncancerous)  tumors  when  consumed  over  the 
test  animal's  lifetime.  Data  on  tumor  formation  are 
used  to  determine  a  cancer  potency  value.  This 


value  is  defined  as  the  increase  in  likelihood  of  get- 
ting cancer  from  a  unit  increase  (1  mg/kg/day)  in  the 
dose  of  a  chemical  and  is  expressed  as  the  proba- 
bility per  mg/kg/day. 


Mutagenicity  Assays 

Mutagenicity  assaysare  used  todeterminetheabil- 
ity  of  a  chemical  to  cause  physical  changes  (muta- 
tions) in  an  organism's  basic  genetic  material. 

Figure  3-3  summarizes  the  acute  oral  LD50  values 
in  rats  for  each  chemical.  Figure  3-4  summarizes 
NOELs  for  general  systemic  effects,  such  as  de- 
creases in  body  weight  and  food  consumption, 
gross  or  microscopic  abnormalities  in  tissues,  or 
changes  in  hematology  and  blood  chemistry.  Figure 
3-5  presents  NOELs  for  reproductive  or  developmen- 
tal effects.  Sources  for  the  data  in  Figures  3-3,  3-4, 
and  3-5  are  found  in  Section  E3  of  Appendix  E. 


Exposure  Analysis 

The  human  health  risk  assessment  analyzed 
potential  health  effects  to  anyone  who  might  be 
exposed  to  the  proposed  herbicides  or  carriers  as 
a  result  of  BLM  rangeland,  forest  land,  oil  and  gas 
site,  right-of-way,  or  recreational  and  cultural  site 
vegetation  treatments.  The  risk  assessment  esti- 
mated human  exposures  for  the  herbicides  pro- 
posed to  be  used  for  each  category  of  treatment  at 
the  application  rates  listed  in  Table  1-2.  The  detailed 
methodology  (Appendix  E,  Section  E4)  used  to  esti- 
mate human  exposures  to  the  proposed  BLM  herbi- 
cides is  outlined  here. 

Two  groups  of  people  were  considered  at  risk 
from  each  type  of  treatment— the  public  (who  could 
be  exposed  if  herbicide  spray  drift  got  on  their  skin, 
if  they  brushed  up  against  sprayed  vegetation,  if  they 
ate  food  items  such  as  berries  growing  in  or  near 
sprayed  areas  or  fish  containing  herbicide  residues, 
or  if  they  consumed  water  containing  residues)  and 
workers  (including  aerial,  ground  vehicle,  backpack, 
and  ground  hand  applicators).  Exposure  scenarios 
to  estimate  worker  and  public  exposures  were  cre- 
ated for  each  of  the  five  categories  of  treatment:  ran- 
geland, forests,  rights-of-way,  oil  and  gas  sites,  and 
recreation  areas. 

To  represent  the  range  of  possible  exposures  from 
the  BLM  vegetation  treatment  program,  three  levels 
of  exposure  were  estimated— routine-realistic, 
routine-worst  case,  and  accidental. 

Routine-realistic  exposure  scenarios  used 
assumptions  about  typical  herbicide  applications, 
including  herbicides  used  and  application  rates 
(Table  1-2),  average  site  size,  and  normal  distance 
to  exposure  points  to  estimate  worker  and  public 
doses  that  might  occur  as  a  result  of  routine  herbi- 
cide applications. 
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Routine-worst  case  scenarios  were  based  on 
extreme  values  of  the  routine-realistic  application 
characteristics,  including  largest  site  size  and 
closest  distance  to  exposure  points  to  estimate  the 
higher  doses  that  might  occur  in  less  than  5  percent 
of  all  treatments.  Routine-worst  case  assumptions 
were  incorporated  in  the  analysis  to  obtain  the  max- 
imum exposures  that  may  occur,  except  in  the  case 
of  an  accident. 

Because  the  potential  for  error  exists  in  all  human 
activity,  accidental  exposure  levels  were  estimated 
for  a  number  of  events  that,  in  fact,  may  occur  only 
rarely  or  never  in  the  course  of  implementing  BLM's 
proposed  vegetation  treatment  program. 


Nearby  resident— having  dermal  exposure  from 
spray  drift;  or  contacting  vegetation  receiving 
spray  drift,  specific  for  a  hiker. 


Lifetime  Exposure  Estimates  for  Public  Cancer 
Risl( 

The  cancer  risk  analysis  for  the  public  was  based 
on  four  exposures  per  year  for  5  years  over  a  70-year 
lifetime.  Nineteen  of  the  exposures  were  assumed  to 
be  at  the  routine-realistic  level;  one  was  assumed  to 
be  at  the  worst  case  level.  This  is  in  line  with  the  esti- 
mated 5-percent  probability  of  a  person  receiving  a 
worst  case  exposure. 


Exposure  Estimates  for  the  Pubiic 

Members  of  the  public  could  be  exposed  to  the  her- 
bicides through  dermal,  inhalation,  and  dietary 
routes.  Mathematical  modeling  (detailed  in  Appen- 
dix E,  Section  E4),  based  on  field  studies  of  herbi- 
cide residues,  was  used  to  estimate  residue  deposi- 
tion on  skin,  in  water,  and  on  vegetation  resulting 
from  spray  drift.  Dermal  and  inhalation  exposures  to 
the  public  were  estimated  using  routine-realistic  and 
routine-worst  case  assumptions  about  the  distance 
they  are  exposed  downwind  of  a  treated  site.  Dietary 
exposure  to  the  public  was  estimated  using  three 
possible  diet  items,  which  included  eating  0.4  kg  (0.9 
lb)  of  berries  with  drift  residue,  drinking  2  liters 
(about  2  quarts)  of  pond  water  that  has  received 
drift,  and  eating  0.4  kg  (0.9  lb)  of  fish  from  a  pond 
that  has  received  spray  drift. 

In  addition  to  estimating  public  exposures  from 
each  exposure  route,  multiple  exposures  were  esti- 
mated assuming  an  individual  could  be  exposed  in 
several  ways  as  a  result  of  a  single-spray  operation. 
These  multiple  exposures,  representing  the  worst 
case  for  cumulative  public  exposure  from  one  appli- 
cation, included  the  following: 

•  Hiker— having  dermal  exposure  from  spray  drift; 
contacting  vegetation  receiving  spray  drift,  spe- 
cific for  a  hiker;  ordrinking  2  liters  (slightly  more 
than  2  quarts)  of  water  from  a  pond  receiving 
spray  drift. 

•  Berrypicker— touching  vegetation  with  drift  res- 
idues, specific  for  a  berrypicker;  drinking  2  liters 
(slightly  more  than  2  quarts)  of  water  from  a 
pond  receiving  spray  drift;  or  eating  0.4  kg 
(about  14  ounces)  of  berries  that  have  received 
spray  drift. 

•  Angler— having  dermal  exposure  from  spray 
drift;  touching  vegetation  with  drift  residues, 
specific  for  a  hiker;  drinking  2  liters  (slightly 
more  than  2  quarts)  of  water  from  a  pond  receiv- 
ing spray  drift;  or  eating  0.4  kg  (about  14 
ounces)  of  fish  that  were  taken  from  a  pond  re- 
ceiving spray  drift. 


Worl(er  Exposure  Estimates 

Workers  may  be  exposed  dermally  or  by  inhala- 
tion during  routine  operations,  such  as  mixing  and 
loading  herbicides  into  application  equipment  or 
applying  herbicides  to  sites.  Actual  field  worker 
exposure  monitoring  studies  were  used  to  estimate 
doses  to  workers. 

Four  different  types  of  workers  (aerial  applicators, 
backpack  applicators,  ground  vehicle  applicators, 
and  ground  hand  applicators)  were  used  to  estimate 
doses  to  workers  in  the  routine-realistic  and  routine- 
worst  case  scenarios.  For  all  worker  scenarios, 
routine-realistic  exposures  were  calculated  assum- 
ing average  adjusted  exposure  rates  based  on  field 
study  data  (detailed  in  Appendix  E,  Section  E4)  and 
application  rates  and  frequencies  estimated  for  the 
BLM  vegetation  treatment  program. 


Lifetime  Exposure  Estimates  for  Worl(er  Cancer 
Risic 

Carcinogenic  risk  for  workers  was  calculated 
based  on  10  years  of  employment  with  6,  9, 10,  and 
14  exposures  per  year  for  aerial,  ground  vehicle, 
backpack,  and  ground  hand  applicators  respec- 
tively. Workers  are  assumed  to  receive  9  years  of  real- 
istic exposures  and  1  year  of  worst  case  exposures. 


Exposure  Estimates  From  Accidents 

Accidental  doses  to  the  people  were  estimated 
using  the  following  scenarios: 

•  Consumption  of  2  liters  (slightly  more  than  2 
quarts)  of  water  from  a  reservoir  that  has 
received  an  accidental  jettison  of  80  gallons 
from  an  aircraft. 

•  Consumption  of  2  liters  (slightly  more  than  2 
quarts)  of  water  that  has  received  a  spill  of  2,000 
gallons  of  herbicide  mix  from  a  batch  truck. 

•  Consumption  of  0.4  kg  (about  14  ounces)  ber- 
ries that  have  been  directly  sprayed. 


3-72 


ENVIRONMENTAL  CONSEQUENCES 


Dermal  and  inhalation  exposure  from  a  direct 
spray. 

Consumption  of  2  liters  (slightly  more  than  2 
quarts)  of  water  that  has  been  directly  sprayed. 

Consumption  of  0.4  kg  (about  14  ounces)  of  fish 
from  a  pond  that  has  been  directly  sprayed. 


Immediate  reentry— dermal  exposure  of  a  hiker 
or  a  berrypicker  from  contacting  vegetation  at 
a  site  that  has  just  been  sprayed. 


Uncertainty  in  the  Risl(  Analysis 

There  is  uncertainty  in  relating  dose  levels  used 
in  laboratory  animal  studies  to  doses  that  may  cause 
health  effects  in  humans.  To  allow  for  the  uncer- 
tainty in  extrapolating  from  NOELs  in  laboratory  ani- 
mals to  safe  levels  for  humans,  uncertainty  factors 
of  10  were  used  to  account  for  interspecies  differ- 
ences (animals  to  humans)  and  10  to  account  for 
intraspecies  differences  (variations  of  sensitivity 
within  the  human  population).  This  10  times  10  or 
100-fold  safety  factor  was  used  in  this  analysis  to 
evaluate  acceptable  risk  levels.  The  margin  of  safety 
(MOS)  between  the  estimated  exposure  and  the 
NOEL  is  based  on  a  comparison  with  the  dose  level 
that  produced  no  effects  in  laboratory  animals.  Be- 
cause most  laboratory  animal  NOELs  were  estab- 
lished from  daily  exposures  of  up  to  2  years,  this  com- 
parison tends  to  overestimate  risks  to  humans. 


Human  Health  Risk  Analysis 

The  risk  from  a  chemical  pesticide  is  the  probabil- 
ity or  expectation  that  if  a  person  is  exposed  to  the 
chemical  under  a  specified  set  of  circumstances  (for 
example,  if  he  or  she  eats  berries  growing  near  a  site 
that  has  just  been  sprayed),  he  or  she  may  receive 
a  dose  that  causes  him  or  her  to  experience  the  kinds 
of  toxic  effects  seen  in  laboratory  toxicity  studies  on 
that  chemical.  Human  health  risk  in  the  BLM  vege- 
tation treatment  program  is  the  possibility  that 
humans  will  experience  toxic  effects  from  exposure 
to  one  of  the  proposed  herbicides. 

This  section  describes  the  potential  human  health 
effects  of  using  the  19  proposed  BLM  herbicides  and 
carriers  in  BLM's  vegetation  treatment  program. 
This  risk  analysis  quantifies  general  systemic  and 
reproductive  human  health  risks  for  a  given  herbi- 
cide by  dividing  the  dose  found  to  produce  no  ill  ef- 
fects in  laboratory  animal  studies  by  the  exposure 
a  person  might  get  from  applying  the  herbicide  or 
from  being  near  an  application  site.  Human  cancer 
risk  has  been  calculated  for  those  herbicides  that 
have  caused  tumor  growth  in  laboratory  animal  stud- 
ies by  multiplying  a  person's  estimated  lifetime  dose 
of  the  herbicide  by  a  cancer  probability  value 


(cancer  potency)  calculated  from  the  animal  tumor 
data.  The  risk  analysis  includes  a  qualitative  analysis 
of  the  risk  of  heritable  mutations,  synergistic  effects, 
and  cumulative  effects. 

The  risk  analysis  compared  the  scenario-based 
estimates  of  doses  to  workers  and  the  public  with 
the  toxicity  levels  detailed  in  the  hazard  analysis. 
These  comparisons  were  used  to  determine  the  risk 
to  humans  under  the  specified  circumstances  of 
exposure. 

For  threshold  effects,  the  doses  were  compared 
to  NOELs  determined  in  the  most  sensitive  animal 
test  species.  An  MOS,  which  is  the  animal  NOEL 
divided  by  the  estimated  human  dose,  was  com- 
puted to  relate  the  doses  and  effects  seen  in  animals 
to  estimated  doses  and  possible  effects  in  humans. 
For  example,  an  animal  NOEL  of  20  mg/kg  divided 
by  an  estimated  human  dose  of  0.2  mg/kg  gives  an 
MOS  of  100,  which  is  comparable  to  the  100-fold 
safety  factor  described  in  the  Hazard  Analysis  sec- 
tion as  being  generally  recognized  as  safe  for 
humans.  The  larger  the  margin  of  safety  (the  smaller 
the  estimated  human  dose  compared  to  the  animal 
NOEL),  the  lower  the  risk  to  human  health.  Where 
MOSs  are  greater  than  100,  the  risk  can  be  consid- 
ered low  to  negligible  for  the  chemical  in  question. 
MOSs  less  than  100  indicate  a  risk  of  toxic  effects 
and  should  be  the  focus  of  mitigation. 

When  an  estimated  dose  exceeded  a  NOEL,  the 
dose  was  divided  by  the  NOEL  and  the  MOS  pre- 
ceded with  a  negative  sign.  The  result  was  not  an 
MOS,  but  simply  a  negative  ratio.  A  negative  ratio 
does  not  necessarily  lead  to  the  conclusion  that 
there  will  be  human  toxic  effects  because  NOELs 
used  in  this  risk  analysis  are  levels  at  which  no 
adverse  effects  were  observed  in  long-term  animal 
studies.  Negative  MOSs,  however,  identify  the  most 
important  exposures  to  mitigate.  Estimated  doses 
are  not  likely  to  occur  often  or  on  a  long-term  basis. 
This  applies  particularly  to  doses  that  are  not  likely 
to  occur  more  than  once,  such  as  those  to  the  public. 

Systemic  effects  were  evaluated  based  on  the  low- 
est systemic  NOEL  found  in  a  chronic  or  subchronic 
feeding  study  of  dogs,  rats,  or  mice.  Reproductive 
effects  were  evaluated  based  on  the  lowest  maternal 
toxic,  fetotoxic,  or  teratogenic  NOEL  found  in  a  two- 
or  three-generation  reproductive  study  or  in  a  tera- 
tology study. 

An  analysis  of  cancer  risk  was  conducted  for  the 
pesticides  suspected  to  be  possible  human  carcino- 
gens by  multiplying  estimates  of  lifetime  dose  by 
cancer  potency  estimates  derived  from  laboratory 
animal  study  data  to  obtain  a  probability  that  a  tumor 
will  occur  as  a  result  of  the  specified  exposure. 
Cancer  risk  from  the  herbicides  for  the  public  has 
been  calculated  for  20  exposures  (19  realistic,  1 
worst  case)  in  a  lifetime.  Cancer  risk  to  workers  from 
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the  pesticides  has  been  calculated  assuming  10 
years  of  employment,  with  9  years  of  realistic  and 
1  year  of  worst  case  exposures. 

Mutagenic  risks  for  these  herbicides  were  evalu- 
ated on  a  qualitative  rather  than  a  quantitative  basis, 
with  a  statement  of  the  probable  risk  based  on  the 
available  evidence  of  mutagenicity  and  carcinoge- 
nicity in  laboratory  studies. 


Overview  of  Risk  Assessment 

There  are  no  risks  to  members  of  the  public  from 
the  use  of  hand  application  methods  in  any  of  the 
programs,  even  assuming  worst  case  conditions. 
There  are  no  significant  risks  to  members  of  the  pub- 
lic from  the  application  of  any  herbicide  by  any 
method  used  by  BLM  on  public  recreation  and  cul- 
tural sites,  even  in  the  worst  case  scenario.  Routine- 
realistic  applications  of  amitrole  to  rangeland,  pub- 
lic domain  forest  land,  or  rights-of-way  by  aerial  or 
ground  mechanical  methods  may  lead  to  a  signifi- 
cant risk  to  members  of  the  public  of  experiencing 
systemic  effects,  as  well  as  increasing  the  risk  of 
cancer  beyond  the  criterion  of  a  1  in  1  million  prob- 
ability. For  routine-realistic  rangeland  treatments, 
this  risk  is  only  present  as  a  result  of  eating  fish  from 
a  body  of  water  that  has  received  amitrole  spray  drift 
or  for  the  multiple  exposures  of  an  angler.  However, 
the  conservative  assumptions  made  during  the  risk 
assessment  may  have  overstated  exposures  and 
therefore  risks,  especially  considering  the  remote 
location  of  most  treatment  sites. 

Workers  applying  the  herbicides  on  a  regular 
basis  face  some  risks,  even  assuming  typical  work- 
ing conditions.  These  risks  increase  with  the  number 
of  acres  treated  in  a  day  and  the  toxicity  of  the  her- 
bicides used  in  each  program  area. 

In  general,  mixer-loaders  face  higher  risks  from 
several  herbicides  in  aerial  applications  than  do 
pilots  or  fuel  truck  operators.  However,  certain  her- 
bicides present  risks  to  each  of  these  aerial  applica- 
tion team  members  in  all  programs  in  which  aerial 
spraying  is  used.  With  the  exception  of  fuel  truck 
operators,  even  typical  exposures  present  some 
degree  of  risk. 

Backpack  applicators  are  not  at  risk  from  typical 
exposures  that  may  be  encountered  during  range- 
land  or  public  recreation  and  cultural  site  applica- 
tions, but  a  risk  is  present  when  treating  public 
domain  forests,  oil  and  gas  sites,  or  rights-of-way. 

Except  for  workers  treating  public  recreation  and 
cultural  sites,  the  applicators,  mixer-loaders,  and 
applicator/mixer-loaders  in  ground  mechanical  op- 
erations face  some  degree  of  risk,  even  in  typical  sce- 
narios. Risks  for  mixer-loaders  are  generally  higher 
than  those  of  applicators  or  of  applicator/mixer- 
loaders,  who  divide  their  time  between  the  two  tasks. 


Workers  using  hand  application  methods  are 
faced  with  some  risks,  even  in  the  realistic  case.  Use 
of  atrazine,  2,4-D,  triclopyr,  ortebuthiuron  most  com- 
monly leads  to  risks  in  excess  of  the  criteria 
employed  in  this  risk  assessment. 

Accidents  present  significant  risks  to  any  person 
who  may  receive  the  indicated  exposures.  The  prob- 
ability of  any  of  these  events  occurring  is  small,  how- 
ever, because  of  normal  safety  precautions  during 
applications,  the  remoteness  of  treatment  units,  the 
use  of  protective  clothing  by  workers,  and  standard 
operating  procedures  required  by  BLM.  Combined 
with  this  fact,  the  possibility  of  adverse  health 
effects,  such  as  those  that  may  be  predicted  from 
accidental  exposures,  is  remote. 

The  following  discussions  present  the  results  of 
the  risk  analysis  for  the  herbicides  and  carriers  pro- 
posed for  use  on  BLM-managed  lands  in  the  13 
Western  States.  The  estimated  exposures  on  which 
the  risk  estimates  are  based  were  calculated  using 
the  herbicide  application  information  and  methods 
described  in  Appendix  E,  Section  E4.  The  MOSs  and 
cancer  risk  values  are  based  on  the  methods 
described  briefly  in  this  chapter  and  in  detail  in  Ap- 
pendix E,  Section  E5.  The  risks  that  exceed  the  risk 
criteria  (MOS  less  than  100  or  cancer  risk  greater 
than  1  in  1  million)  are  summarized  in  Tables  3-7 
through  3-21  for  each  program  for  members  of  the 
public  and  workers.  In  the  following  sections,  risks 
are  discussed  only  for  those  scenarios  in  which  the 
risks  exceed  these  criteria. 


Risl(s  From  Rangeland  IHerbicide  Treatments 

Those  applications  that  present  a  significant  risk 
from  herbicide  use  on  rangeland  under  the  BLM  pro- 
gram are  summarized  in  Table  3-7  for  members  of 
the  public  and  Table  3-8  for  workers.  The  herbicides 
used  on  rangeland  are  amitrole,  atrazine,  clopyralid, 
2,4-D,  dalapon,  dicamba,  glyphosate,  hexazinone, 
imazapyr,  picloram,  tebuthiuron,  and  triclopyr,  as 
well  as  the  carriers  diesel  oil  and  kerosene. 

In  terms  of  herbicide  application,  other  agencies 
or  private  individuals  in  the  vicinity  of  BLM-treated 
sites  may  be  using  other  treatments  of  vegetation 
with  many  of  the  same  chemicals  as  BLM  proposes 
to  use.  Also,  other  pesticides  may  be  used  in  agricul- 
ture, forestry,  or  industrial  applications  that  might 
create  an  overall  pesticide  burden  in  an  area  where 
BLM  plans  to  treat.  While  the  herbicides  used  in  the 
BLM  treatment  program  are  not  expected  to  have  an 
impact  on  water  quality,  streams  that  may  receive 
some  herbicide  drift  or  runoff  from  the  BLM  areas 
also  may  be  receiving  drift  or  runoff  of  these  other 
chemicals,  and  this  cumulative  pesticide  burden 
may  place  the  aquatic  ecosystems  at  risk.  Because 
of  the  remoteness  of  most  BLM  program  treatment 
sites,  this  type  of  occurrence  should  be  relatively 
rare. 
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Table  3-7 
High  Risks  to  l\/lembers  of  the  Public  From  Herbicide  Use  on  Rangeland 


Exposure  Scenario 


Typical  Exposures  Worst-case  Exposures 

Systemic      Reproductive      Systemic      Reproductive      Cancer 


Aerial  Applications 

Spray  Drift,  Dermal  — 

Vegetation  Contact,  Hiker  — 

Vegetation  Contact,  Picker  — 

Drinking  Water  — 

Eating  Berries  — 

Eating  Fish  AM 

Hiker  — 

Berrypicker  — 

Angler  AM 

Nearby  Resident  — 

Bacicpack  Applications 

Spray  Drift,  Dermal  — 

Vegetation  Contact,  Hiker  — 

Vegetation  Contact,  Picker  — 

Drinking  Water  — 

Eating  Berries  — 

Eating  Fish  — 

Hiker  — 

Berrypicker  — 

Angler  — 

Nearby  Resident  — 

Ground  Mechanical  Applications 

Spray  Drift,  Dermal  — 

Vegetation  Contact,  Hiker  — 

Vegetation  Contact,  Picker  AM 

Drinking  Water  — 

Eating  Berries  — 

Eating  Fish  — 

Hiker                                            '  — 

Berrypicker  AM 

Angler  — 

Nearby  Resident  — 


AM 

AM,  4D 
AM 
AM 

AM,4D 


AM 


AM 


AM 


AM 


AM 


AM  =  Amitrole;  4D  =  2,4-D 

Amitrole  -  BLM  has  reexamined  the  risk  assessment  and  examined  additional  data.  BLM  has  determined 
that  amitrole  Is  no  longer  considered  for  proposed  use  in  this  document.  Amitrole  will  be  deleted  In  the 
Record  of  Decision. 

Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or 
a  cancer  risk  greater  than  1-ln-1  million. 


Another  cunnulative  impact  would  be  to  workers 
who  apply  herbicides,  both  aerially  and  by  ground 
methods.  Some  workers  who  apply  herbicides  in  the 
BLM  treatment  program  may  apply  or  otherwise 
come  into  contact  with  the  same  herbicides  or  other 
chemicals  used  in  agricultural,  forestry,  and  indus- 
trial programs.  This  would  result  in  workers  being 
cumulatively  exposed  to  a  greater  amount  of  an  her- 
bicide on  an  annual  or  lifetime  basis  or  a  wider  va- 
riety of  pesticides  than  any  other  individuals.  For 
chemicals  that  pose  a  cancer  risk  to  workers,  the 
risks  would  depend  on  total  lifetime  exposure,  which 


would  include  both  BLM  treatments  and  the  other 
applications.  In  terms  of  possible  synergistic  effects, 
the  wider  the  variety  of  chemicals  handled,  the 
greater  the  possibility  of  synergistic  effects. 

Risks  to  Members  of  the  Public.  In  routine-realistic 
cases,  members  of  the  public  may  be  at  risk  of  sys- 
temic effects  or  have  an  increased  cancer  risk  from 
some  exposures  that  may  result  from  the  use  of  ami- 
trole to  treat  rangeland  vegetation. 
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Aerial  Applications.  Routine-realistic  aerial  applica- 
tions of  the  BLM  herbicides  present  few  risks  to 
members  of  the  public.  The  MOS  is  less  than  100  for 
systemic  effects  from  eating  fish  from  a  body  of 
water  that  has  received  amitroie  spray  drift  and  for 
the  cumulative  exposure  that  an  angler  may  receive 
from  amitroie  exposure. 

Routine-worst  case  aerial  applications  present  a 
risk  of  systemic  effects  from  drinking  water  that  has 
received  amitroie  spray  drift;  from  eating  fish  from 
a  body  of  water  that  has  been  contaminated  with 
drift  from  nearby  amitroie  or  2,4-D  applications; 
from  cumulative  exposure  to  amitroie  by  a  hiker,  ber- 
rypicker,  or  angler;  and  from  cumulative  exposure 
to  2,4-D  by  an  angler. 

No  routine  aerial  applications  of  the  herbicides  on 
rangeiand  present  a  significant  risk  of  adverse  repro- 
ductive orteratogenic  effects  to  members  of  the  pub- 
lic. An  angler's  cumulative  exposure  to  amitroie 
results  in  a  risk  of  cancer  that  slightly  exceeds  the 
cancer  probability  risk  criterion  of  1  in  1  million. 


Backpack  Applications.  Backpack  applications  of 
herbicides  on  rangeiand  do  not  present  any  signif- 
icant risks  to  members  of  the  public.  There  are  no 
significant  risks  of  reproductive  or  teratogenic 
effects  to  members  of  the  public  from  backpack 
applications  of  the  BLM  herbicides  on  rangeiand.  No 
cancer  risk  estimate  exceeds  1  in  1  million  for  a 
member  of  the  public  in  this  scenario. 


Ground  Mechanical  Applications.  Routine-realistic 
and  routine-worst  case  ground  mechanical  applica- 
tions of  amitroie  present  a  risk  of  systemic  effects 
from  vegetation  contact  by  a  berrypicker  and  from 
the  cumulative  exposure  of  a  berrypicker.  No  signif- 
icant adverse  reproductive  effects  were  predicted 
for  members  of  the  public  from  ground  mechanical 
applications  on  rangeiand.  Vegetation  contact  by  a 
berrypicker  may  result  in  a  significant  cancer  risk 
from  amitroie,  as  may  the  cumulative  exposure 
received  by  a  berrypicker. 


Hand  Applications.  BLM  does  not  use  these  meth- 
ods on  rangeiand. 


Risks  to  Workers.  In  routine-realistic  cases,  some 
workers  may  be  at  risk  of  systemic  effects  from  ami- 
troie, atrazine,  2,4-D,  dalapon,  dicamba,  tebuthiu- 
ron,  triclopyr,  or  diesel  oil;  reproductive  effects  from 
atrazine,  2,4-D,  dalapon,  dicamba,  glyphosate,  tebu- 
thiuron,  or  triclopyr;  and  increased  carcinogenic 
risk  from  amitroie,  atrazine,  or  2,4-D. 


Aerial  Applications.  Imazapyrand  picloram  risk  esti- 
mates for  workers  in  aerial  applications  result  in 
MOSs  greater  than  100  in  both  the  routine-realistic 
case  and  routine-worst  case  for  all  aerial  application 
worker  categories.  Imazapyr  is  not  considered  car- 
cinogenic in  this  risk  assessment.  Although  piclo- 
ram may  be  a  potential  carcinogen,  cancer  risk  es- 
timates are  less  than  1-in-1  million  for  all  workers  in 
aerial  rangeiand  herbicide  applications. 

Routine-realistic  aerial  applications  of  herbicides 
to  BLM-managed  rangeiand  may  result  in  significant 
risks  of  systemic  effects  to  pilots  from  amitroie, 
2,4-D,  or  triclopyr  and  to  mixer-loaders  from  ami- 
troie, atrazine,  2,4-D,  dalapon,  dicamba,  tebuthiu- 
ron,  triclopyr,  or  diesel  oil.  No  high  systemic  risks 
for  fuel  truck  operators  are  expected  as  a  result  of 
routine-realistic  aerial  applications.  In  the  routine- 
worst  case,  there  are  significant  risks  to  pilots  from 
amitroie,  atrazine,  2,4-D,  dalapon,  dicamba,  glypho- 
sate, hexazinone,  tebuthiuron,  triclopyr,  diesel  oil, 
or  kerosene;  to  mixer-loaders  from  amitroie,  atra- 
zine, clopyralid,  2,4-D,  dalapon,  dicamba,  glypho- 
sate, hexazinone,  tebuthiuron,  triclopyr,  diesel  oil, 
or  kerosene;  or  to  fuel  truck  operators  from  2,4-D. 

In  the  routine-realistic  case,  significant  reproduc- 
tive risks  are  present  for  pilots  from  the  use  of  atra- 
zine, 2,4-D,  dicamba,  or  tebuthiuron  and  for  mixer- 
loaders  from  atrazine,  2,4-D,  dalapon,  dicamba, 
glyphosate,  or  tebuthiuron.  There  are  no  high  repro- 
ductive risks  to  fuel  truck  operators  under  realistic 
conditions.  In  the  routine-worst  case,  there  are  sig- 
nificant adverse  reproductive  risks  to  pilots  and 
mixer-loaders  from  atrazine,  2,4-D,  dalapon, 
dicamba,  glyphosate,  tebuthiuron,  or  triclopyr  and 
to  fuel  truck  operators  from  atrazine  or  dicamba. 

Cancer  risks  exceed  1  in  1  million  for  pilots  and 
mixer-loaders  from  amitroie,  atrazine,  or  2,4-D.  No 
estimated  cancer  risks  forfuel  truck  operators  in  ran- 
geiand aerial  herbicideapplicationsexceedl  in  1  mil- 
lion. 


Backpack  Applications.  Backpack  applicators  are 
not  expected  to  face  any  significant  systemic,  repro- 
ductive, or  cancer  risks  from  the  use  of  clopyralid, 
hexazinone,  imazapyr,  picloram,  tebuthiuron,  or 
kerosene  on  rangeiand. 

Routine-realistic  backpack  applications  of  herbi- 
cides to  BLM-managed  rangeiand  are  not  expected 
to  result  in  significant  systemic  risks  to  applicators. 
However,  in  the  routine-worst  case  scenario,  there 
are  high  systemic  risks  from  amitroie,  atrazine, 
2,4-D,  dalapon,  triclopyr,  and  diesel  oil. 

There  are  no  significant  reproductive  risks  to  back- 
pack applicators  applying  herbicides  to  rangeiand 
in  the  realistic  case.  In  the  worst  case,  there  are  nota- 
ble risks  from  atrazine,  2,4-D,  dalapon,  dicamba,  and 
glyphosate. 
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Cancer  risk  estimates  are  significant  for  bacl<pack 
applicators  using  atrazine  or  2,4-D  on  rangeland. 


Ground  Mechanical  Applications.  No  excess  sys- 
temic, reproductive,  or  cancer  risks  to  workers  from 
rangeland  herbicide  application  by  ground  mechan- 
ical methods  are  expected  to  result  from  the  use  of 
clopyralid,  hexazinone,  imazapyr,  picloram,  or  kero- 
sene. 

For  workers  using  ground  mechanical  equipment 
to  apply  herbicides  to  rangeland,  there  are  signifi- 
cant systemic  risks  in  the  routine-realistic  case  for 
applicators  and  applicator/mixer-loaders  from  2,4-D 
and  for  mixer-loaders  from  amitrole,  or  2,4-D.  In  the 
worst  case,  there  are  high  risks  to  applicators  and 
applicator/mixer-loaders  from  amitrole,  atrazine, 
2,4-D,  dalapon,  dicamba,  glyphosate,  tebuthiuron, 
triclopyr,  or  diesel  oil  and  to  mixer-loaders  from  ami- 
trole, atrazine,  2,4-D,  dalapon,  dicamba,  tebuthiu- 
ron, triclopyr,  or  diesel  oil. 

In  the  realistic  case,  there  are  significant  reproduc- 
tive risks  from  atrazine  to  applicators,  mixer-loaders, 
and  applicator/mixer-loaders.  In  the  worst  case, 
high  reproductive  risks  are  expected  for  applicators 
and  applicator/mixer-loaders  from  atrazine,  2,4-D, 
dalapon,  dicamba,  glyphosate,  tebuthiuron,  or  tric- 
lopyr and  for  mixer-loaders  from  atrazine,  2,4-D, 
dalapon,  dicamba,  glyphosate,  or  tebuthiuron. 

There  are  significant  cancer  risks  from  ground 
mechanical  rangeland  herbicide  application  for 
applicators,  mixer-loaders,  and  applicator/mixer- 
loaders  from  atrazine  and  2,4-D. 


Hand  Applications.  Hand  application  of  herbicides 
is  not  used  on  BLM-managed  rangeland. 


Risks  From  Public  Domain  Forest  Land  Herbicide 
Treatments 

Scenarios  in  which  the  MOSs  are  less  than  100  or 
cancer  risk  probabilities  are  greater  than  1  in  1  mil- 
lion are  summarized  in  Table  3-9  for  members  of  the 
public  and  Table  3-10  for  workers.  The  herbicides 
used  on  publicdomain  forest  lands  are  amitrole,  atra- 
zine, chlorsulfuron,  2,4-D,  dalapon,  dicamba,  gly- 
phosate, hexazinone,  imazapyr,  picloram,  simazine, 
tebuthiuron,  and  triclopyr,  as  well  as  the  carriers  die- 
sel oil  and  kerosene 


Risics  to  Members  of  the  Public.  In  the  routine- 
realistic  case,  members  of  the  public  may  be  at  risk 
of  systemic  effects  and  have  an  increased  carcino- 
genic risk  from  the  use  of  amitrole  on  forests. 


Aerial  Applications.  Routine-realistic  aerial  applica- 
tion of  BLM  herbicides  to  public  domain  forest  land 
may  present  a  significant  risk  of  adverse  systemic 
effects  to  members  of  the  public  from  eating  fish 
from  a  body  of  water  that  has  received  amitrole  spray 
drift  and  from  the  multiple  exposures  to  amitrole  that 
an  angler  may  receive.  Worst  case  aerial  applica- 
tions pose  elevated  systemic  risks  to  those  drinking 
water  contaminated  by  amitrole  spray  drift,  to  those 
eating  fish  from  a  body  of  water  contaminated  by 
spray  drift  from  amitrole  or  2,4-D,  to  hikers  with  mul- 
tiple exposures  to  amitrole,  and  to  berrypickers'  or 
anglers'  multiple  exposures  to  amitrole,  atrazine,  or 
2,4-D. 

Members  of  the  public  are  not  expected  to  have 
any  significant  reproductive  risks  from  the  routine- 
realistic  aerial  application  of  the  BLM  herbicides  to 
public  domain  forest  land.  However,  in  the  routine- 
worst  case,  there  is  a  significant  risk  to  berrypickers 
who  may  be  exposed  through  several  routes  to  atra- 
zine. 

Single  routes  of  exposure  are  unlikely  to  result  in 
a  significant  cancer  risk  to  members  of  the  public 
from  aerial  applications.  The  multiple  exposures 
received  by  an  angler  may  lead  to  a  significant 
cancer  risk  from  amitrole. 


Bacicpack  Applications.  Estimated  systemic  MOSs 
for  members  of  the  public  for  routine  exposures  in 
this  scenario  are  all  greater  than  100.  There  are  no 
significant  reproductive  risks  to  members  of  the  pub- 
lic from  routine  exposures  in  this  scenario.  There  are 
no  significant  cancer  risks  to  members  of  the  public 
from  backpack  applications  of  herbicides  on  BLM- 
managed  public  domain  forest  land. 


Ground  Meclianlcai  Applications.  In  the  routine- 
realistic  case,  members  of  the  public  may  have  a  risk 
of  adverse  systemic  effects  from  the  use  of  ground 
mechanical  herbicide  application  of  amitrole.  In  the 
routine-worst  case,  there  is  a  significant  risk  of  sys- 
temic effects  from  vegetation  contact  by  a  berryp- 
icker  and  the  multiple  exposures  that  a  berrypicker 
may  receive  from  amitrole,  and  2,4-D. 

In  the  routine-realistic  case,  there  are  no  signifi- 
cant reproductive  risks  from  the  ground  mechanical 
herbicide  application  to  members  of  the  public.  In 
the  routine-worst  case,  there  is  a  significant  risk  of 
reproductive  effects  from  atrazine  from  the  vegeta- 
tion contact  that  a  berrypicker  may  have  and  the  mul- 
tiple exposures  of  a  berrypicker. 

A  significant  risk  of  cancer  exists  from  amitrole 
from  the  vegetation  contact  and  the  multiple  expo- 
sures that  a  berrypicker  may  have. 
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Table  3-8 
High  Risks  to  Workers  From  Herbicide  Use  on  Rangeland 


Typical  Exposures 

Worst 

-case  Exposures 

Exposure  Scenario 

Systemic 

Reproductive 

Systemic 

Reproductive 

Cancer 

Aerial  Applications 

Pilot 

AM.  4D,  TC 

AT  4D, 

DC,  TB 

AM,  AT,  4D,  DP, 
DC,  GP,  HX,  TB, 
TC,  DE,  KE 

AT  4D,  DP,  DC, 
GP,  TB.  TC 

AM,  AT  4D 

Mixer/loader 

AM,  AT,  4D,  DP, 
DC,  TB,  TC,  DE 

AT  4D,  DP, 
DC,  GP,  TB 

AM,  AT,  CP,  4D, 
DP,  DC,  GP,  HX, 
TB,  TC,  DE,  KE 

AT  4D,  DP,  DC, 
GP  TB,  TC 

AM,  AT  4D 

Fuel  Truck  Operator 

— 

— 

4D 

AT  DC 

— 

Backpack  Applications 

Applicator 

— 

— 

AM,  AT  4D, 
DP,  TC,  DE 

AT  4D,  DP, 
DC,  GP 

AT4D 

Ground  Mechanical  Operations 

Applicator 

40 

AT 

AM,  AT  4D,  DP,  DC, 
GP,  TB,  TC,  DE 

AT  4D,  DP  DC, 
GP,  TB,  TC 

AT4D 

Mixer/loader 

AM,  4D 

AT 

AM,  AT  4D,  DP, 
DC,  TB,  TC,  DE 

AT  4D,  DP, 
DC,  GP,  TB 

AT4D 

Applicator/mixer/loader 

4D 

AT 

AM,  AT,  4D,  DP,  DC, 
GP,  TB,  TC,  DE 

AT  4D,  DP,  DC, 
GP,  TB,  TC 

AT4D 

AM  =  Amitrole;  AT  =  Atrazine;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  GP  =  Glyphosate;  HX  =  Hexazinone; 
TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 

Amitrole  -  BLM  lias  reexamined  the  risk  assessment  and  examined  additional  data.  BLM  has  determined  that  amitrole  is 
no  longer  considered  for  proposed  use  in  this  document.  Amitrole  will  be  deleted  in  the  Record  of  Decision. 

Dalapon  -  Since  drafting  this  document,  producers  are  no  longer  manufacturing  formulations  registered  for  proposed  use. 
Therefore,  dalapon  is  no  longer  considered  for  use. 

Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater 
than  1-in-1  million. 


Table  3-9 

High  Risks  to  IVIembers  of  the  Public  From 
Herbicide  Use  on  Public- Domain  Forest  Land 


Exposure  Scenario 


Typical  Exposures 


Worst-case  Exposures 


Systemic      Reproductive      Systemic      Reproductive      Cancer 


Aerial  Applications 

Spray  Drift,  Dermal 

Vegetation  Contact,  Hiker 

Vegetation  Contact,  Picker 

Drinking  Water 

Eating  Berries 

Eating  Fish 

Hiker 

Berrypicker 

Angler 

Nearby  Resident 


AM 


AM 


AM 

AM,4D 

AM 

AM,  40 

AM,  4D 


AT 


AM 
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Table  3-9  (Continued) 

High  Risl(s  to  Members  of  the  Public  From 
Herbicide  Use  on  Public- Domain  Forest  Land 


Typical  Exposures 


Worst-case  Exposures 


Exposure  Scenario 


Systemic      Reproductive      Systemic      Reproductive      Cancer 


Bacl(pacl(  Applications 

Spray  Drift,  Dermal 

Vegetation  Contact,  Hiker 

Vegetation  Contact,  Picker 

Drinking  Water 

Eating  Berries 

Eating  Fish 

Hiker 

Berrypicker 

Angler 

Nearby  Resident 

Ground  Meciianicai  Applications 

Spray  Drift,  Dermal 

Vegetation  Contact,  Hiker 

Vegetation  Contact,  Picker 

Drinking  Water 

Eating  Berries 

Eating  Fish 

Hiker 

Berrypicker 

Angler 

Nearby  Resident 


AM  — 

AM,4D  — 

AM  — 

AM  AT 

AM,  4D  AT 


AM 


AM 


AM,  4D 


AM,  4D 


AT 


AT 


AM 


AM 


AM  =  Amitrole;  AT  =  Atrazine;  4D  =  2,4-D 

Amitrole  -  BLM  has  reexamined  the  risk  assessment  and  examined  additional  data.  BLM  has  determined 
that  amitrole  is  no  longer  considered  for  proposed  use  in  this  document.  Amitrole  will  be  deleted  in  the 
Record  of  Decision. 

Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or 
a  cancer  risk  greater  than  1-in-1  million. 


Hand  Applications.  No  significant  risks  of  systemic 
effects,  reproductive  effects,  or  cancer  are  expected 
for  members  of  the  public  as  a  result  of  hand  appli- 
cations of  herbicides  to  BLM-managed  public 
domain  forest  land. 


Risks  to  Workers.  Routine-realistic  exposures  of 
some  workers  may  result  in  notable  systemic  risks 
from  atrazine,  2,4-D,  ortriclopyr;  reproductive  risks 
from  atrazine  or  tebuthiuron;  and  carcinogenic  risks 
from  amitrole,  atrazine,  2,4-D,  or  simazine. 


Aerial  Applications.  MOSs  are  greater  than  100  and 
cancer  risks  less  than  1  in  1  million  for  workers 
aerially  applying  chlorsulfuron,  imazapyr,  picloram, 
or  kerosene  to  BLM-managed  public  domain  forest 
land. 

In  the  routine-realistic  case,  there  are  significant 
risks  of  adverse  systemic  effects  to  pilots  from  2,4-D 


and  to  mixer-loaders  from  2,4-D,  ortriclopyr.  MOSs 
are  all  above  100  for  fuel  truck  operators  in  the  real- 
istic case.  In  the  routine-worst  case,  there  are  signif- 
icant systemic  risks  to  pilots  from  amitrole,  atrazine, 
2,4-D,  dalapon,  dicamba,  hexazinone,  simazine,  te- 
buthiuron, triclopyr,  or  diesei  oil;  to  mixer-loaders 
from  amitrole,  atrazine,  2,4-D,  dalapon,  dicamba,  gly- 
phosate,  hexazinone,  simazine,  tebuthiuron,  tric- 
lopyr, or  diesei  oil;  and  to  fuel  truck  operators  from 
2,4-D. 

In  the  routine-realistic  case,  aerial  herbicide  appli- 
cation to  public  domain  forest  land  may  result  in  sig- 
nificant reproductive  risks  from  atrazine  to  pilots 
and  mixer-loaders.  Fuel  truck  operators'  MOSs  are 
all  above  100  under  realistic  conditions.  In  the 
routine-worst  case,  there  are  significant  reproduc- 
tive risks  to  pilots  and  mixer-loaders  from  atrazine, 
2,4-D,  dalapon,  dicamba,  glyphosate,  simazine,  tebu- 
thiuron, or  triclopyr  and  to  fuel  truck  operators  from 
atrazine. 
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In  this  scenario,  cancer  risks  exceed  1  in  1  million 
for  pilots  from  atrazine,  2,4-D,  and  simazine,  and  for 
mixer-loaders  from  amitrole,  atrazine,  2,4-D,  and 
simazine.  Cancer  risks  for  fuel  truck  operators  are 
all  less  than  1  in  1  million. 


Backpack  Applications.  No  significant  systemic, 
reproductive,  or  cancer  risks  are  predicted  for  back- 
pack applicators  applying  herbicides  in  BLM- 
managed  public  domain  forest  land  from  chlorsul- 
furon,  imazapyr,  picloram,  or  kerosene. 

In  the  routine-realistic  case,  backpack  applicators 
have  a  notable  systemic  risk  from  atrazine.  In  the 
routine-worst  case,  there  are  significant  systemic 
risks  from  amitrole,  atrazine,  2,4-D,  dalapon,  hexaz- 
inone,  simazine,  triclopyr,  and  diesel  oil. 

Reproductive  risk  is  present  for  applicators  in  the 
realistic  case  from  atrazine.  In  the  worst  case,  high 
reproductive  risks  are  posed  by  atrazine,  2,4-D, 
dalapon,  dicamba,  glyphosate,  simazine,  tebuthiu- 
ron,  and  triclopyr. 

Significant  cancer  risks  are  present  for  applicators 
from  atrazine,  2,4-D,  and  simazine. 


Ground  Meclianlcal  Applications.  Workers  using 
ground  mechanical  equipment  to  treat  BLM- 
managed  public  domain  forest  lands  are  not 
expected  to  have  any  significant  systemic,  reproduc- 
tive, or  cancer  risks  from  the  use  of  chlorsulfuron, 
imazapyr,  picloram,  or  kerosene. 

The  use  of  ground  mechanical  equipment  to  apply 
herbicides  on  public  domain  forest  land  results  in 
systemic  risks  to  mixer-loaders  and  applicator/ 
mixer-loaders  from  2,4-D  in  the  routine-realistic 
case.  Using  worst  case  assumptions,  significant  sys- 
temic risks  are  posed  for  applicators  from  amitrole, 
atrazine,  2,4-D,  dalapon,  dicamba,  glyphosate,  hex- 
azinone,  simazine,  tebuthiuron,  triclopyr,  and  diesel 
oil  and  for  mixer-loaders  and  applicator/mixer- 
loaders  from  amitrole,  atrazine,  2,4-D,  dalapon,  hex- 
azinone,  simazine,  tebuthiuron,  triclopyr,  and  diesel 
oil.  In  the  routine-realistic  case,  atrazine  poses  sig- 
nificant reproductive  risks  for  applicators,  mixer- 
loaders,  and  applicator/mixer-loaders.  In  the  worst 
case,  there  are  significant  reproductive  risks  for 
applicators,  mixer-loaders,  and  applicator/mixer- 
loaders  from  atrazine,  2,4-D,  dalapon,  dicamba,  gly- 
phosate, simazine,  tebuthiuron,  and  triclopyr. 

For  ground  mechanical  treatment  of  public 
domain  forest  lands,  worker  cancer  risks  exceed  1 
in  1  million  for  applicators,  mixer-loaders,  and  appli- 
cator/mixer-loaders from  atrazine,  2,4-D,  and  sima- 
zine. 


Hand  Applications.  The  hand  applicator  on  BLM- 
managed  public  domain  forest  land  is  not  expected 
to  face  any  significant  systemic,  reproductive,  or 
cancer  risks  from  the  use  of  hexazinone,  imazapyr, 
picloram,  or  kerosene. 

In  the  routine-realistic  case,  workers  using  hand 
equipment  to  treat  public  domain  forest  land  with 
herbicides  may  have  notable  systemic  risks  from  the 
use  of  2,4-D,  or  triclopyr.  In  the  routine-worst  case, 
systemic  risks  are  high  to  hand  applicators  from  ami- 
trole, atrazine,  chlorsulfuron,  2,4-D,  dalapon,  sima- 
zine, tebuthiuron,  triclopyr,  or  diesel  oil. 

Routine-realistic  reproductive  MOSs  are  less  than 
100  for  hand  applicators  using  atrazine  or  tebuthiu- 
ron. In  the  worst  case,  there  are  high  reproductive 
risks  from  atrazine,  2,4-D,  dalapon,  dicamba,  glypho- 
sate, simazine,  tebuthiuron,  and  triclopyr. 

Cancer  risks  exceed  1  in  1  million  for  the  hand 
applicator  on  public  domain  forest  land  from  atra- 
zine, 2,4-D,  and  simazine. 


Risks  From  Oil  and  Gas  Site  Herbicide 
Treatments 

Significant  risks  from  herbicide  applications  on 
BLM-managed  oil  and  gas  sites  are  presented  in 
Table  3-1 1  for  members  of  the  public  and  Table  3-1 2 
for  workers.  The  herbicides  used  on  oil  and  gas  sites 
are  amitrole,  atrazine,  bromacil,  chlorsulfuron,  clo- 
pyralid,  2,4-D,  dalapon,  dicamba,  diuron,  glypho- 
sate, hexazinone,  imazapyr,  mefluidide,  metsulfuron 
methyl,  picloram,  simazine,  sulfometuron  methyl, 
tebuthiuron,  and  triclopyr,  and  the  carriers  diesel  oil 
and  kerosene. 


Risks  to  IVIembers  of  the  Public.  In  the  routine- 
realistic  case,  no  significant  systemic,  reproductive, 
or  carcinogenic  risks  are  expected  for  members  of 
the  public  as  a  result  of  herbicide  application  to  oil 
and  gas  sites. 


Aerial  Applications.  Routine-realistic  aerial  applica- 
tions of  herbicides  on  oil  and  gas  sites  are  not 
expected  to  result  in  any  significant  risks  of  systemic 
effects  to  members  of  the  public.  Routine-worst  case 
applications  may  lead  to  significant  risks  from  diu- 
ron as  a  result  of  dermal  exposure  to  spray  drift,  the 
multiple  exposures  of  a  hiker,  or  the  multiple  expo- 
sures of  a  nearby  resident. 

Routine-realistic  aerial  application  to  oil  and  gas 
sites  is  not  expected  to  result  in  any  significant  repro- 
ductive risks  to  members  of  the  public.  However,  in 
the  routine-worst  case,  atrazine  presents  significant 
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Table  3-10 
High  Risks  to  Worlcers  From  Herbicide  Use  on  Public- Domain  Forest  Land 


Typical  Exposures 

Worst-case  Exposures 

Exposure  Scenario 

Systemic 

Reproductive 

Systemic 

Reproductive 

Cancer 

Aerial  Applications 

Pilot 

4D 

AT 

AM,  AT,  4D,  DP,  DC, 
HX,  SI,  TB,  TC,  DE 

AT,  4D,  DP,  DC, 
GP,  SI,  TB,  TC 

AT,  4D,  SI 

Mixer-loader 

4D,  TC 

AT 

AM,  AT,  40,  DP, 
DC,  GP,  HX,  SI, 
TB,  TC,  DE 

AT  4D,  DP,  DC, 
GP,  SI,  TB,  TC 

AM,  AT  4D,  SI 

Fuel  Truck  Operator 

— 

— 

4D 

AT 

— 

Backpack  Applications 

Applicator 

— 

AT 

AM,  AT,  4D,  DP 
HX,  SI,  TC,  DE 

AT,  4D,  DP,  DC 
GP,  SI,  TB,  TC 

AT,  4D,  SI 

Ground  Mechanical  Operations 

Applicator 

4D 

AT 

AM,  AT,  4D,  DP, 
DC,  GP,  HX,  SI, 
TB,  TC,  DE 

AT  4D,  DP,  DC,  GP, 
SI,TB,TC 

AT,  4D,  SI 

Mixer-loader 

4D 

AT 

AM,  AT,  4D,  DP,  HX, 
SI,  TB,  TC,  DE 

AT,  4D,  DP,  DC, 
GP,  SI,  TB,  TC 

AT  4D,  SI 

Applicator/mixer-loader 

4D 

AT 

AM,  AT  4D,  DP,  HX, 
SI,  TB,  TC,  DE 

AT,  4D,  DP,  DC, 
GP,  SI,  TB,  TC 

AT,  4D,  SI 

l-land  Applications 

Applicator 

4D,TC 

ATTB 

AM,  AT,  CS,  4D,  DP 
SI,  TB,  TC,  DE 

AT,  4D,  DP,  DC, 
GP,  SI,  TB,  TC 

AT,  4D,  SI 

AM  =  Amitrole;  AT  =  Atrazine;  CS  =  Chlorsulfuron;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  GP  =  Glyphosate;  HX  =  Hexazlnone; 
SI  =  Simazlne;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel. 

Amitrole  -  BLM  has  reexamined  the  risk  assessment  and  examined  additional  data.  BLM  has  determined  that  amitrole  is 
no  longer  considered  for  proposed  use  in  this  document.  Amitrole  will  be  deleted  in  the  Record  of  Decision. 

Dalapon  -  Since  drafting  this  document,  producers  are  no  longer  manufacturing  formulations  registered  for  proposed  use. 
Therefore,  dalapon  is  no  longer  considered  for  use. 

Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater 
than  1-in-1  million. 


Table  3-11 
High  Rislcs  to  Members  of  the  Public  From  Herbicide  Use  on  Oil  and  Gas  Sites 


Exposure  Scenario 


Typical  Exposures 


Worst-case  Exposures 


Systemic      Reproductive      Systemic      Reproductive      Cancer 


Aerial  Applications 

Spray  Drift,  Dermal 

Vegetation  Contact,  Hiker 

Hiker 

Nearby  Resident 

Backpack  Applications 

Spray  Drift,  Dermal 

Vegetation  Contact,  Hiker 

Hiker 

Nearby  Resident 


DU 

DU 
DU 


AT 

AT 
AT 
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Table  3-11  (Continued) 
High  Rislcs  to  Members  of  the  Public  From  Herbicide  Use  on  Oit  and  Gas  Sites 


Typical  Exposures 


Worst-case  Exposures 


Exposure  Scenario 


Systemic      Reproductive      Systemic      Reproductive      Cancer 


Ground  Mechanicai  Applications 

Spray  Drift,  Dermal 

Vegetation  Contact,  Hil<er 

Hiker 

Nearby  Resident 


AT  =  Atrazine;  DU  =  DIuron. 

Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or 
a  cancer  risk  greater  than  1-in-1  million. 


reproductive  risks  from  dermal  exposure  to  spray 
drift  and  the  multiple  exposures  that  may  be 
received  by  a  hiker  or  a  nearby  resident. 

Estimated  cancer  risk  probabilities  for  members  of 
the  public  as  a  result  of  aerial  applications  of  herbi- 
cides on  BLM-managed  oil  and  gas  sites  do  not  ex- 
ceed 1  in  1  million. 


Backpack  Applications.  Routine-realistic  backpack 
applications  of  herbicides  on  BLM-managed  oil  and 
gas  sites  are  not  expected  to  result  in  any  adverse 
systemic  effects  for  members  of  the  public.  No  sig- 
nificant reproductive  effects  for  members  of  the  pub- 
lic are  expected  from  routine-realistic  backpack 
applications  on  oil  and  gas  sites.  Cancer  risks  esti- 
mated for  members  of  the  public  as  a  result  of  oil 
and  gas  site  backpack  herbicide  application  do  not 
exceed  1  in  1  million. 


Ground  Meclianical  Applications.  There  are  no 
expected  significant  systemic  or  reproductive  risks 
to  members  of  the  public  from  ground  mechanical 
herbicide  application  on  BLM-managed  oil  and  gas 
sites.  No  cancer  risks  in  this  scenario  exceed  1  in 
1  million. 


Hand  Applications.  There  are  no  expected  signifi- 
cant systemic,  reproductive,  or  cancer  risks  to 
members  of  the  public  from  the  hand  application  of 
herbicides  to  oil  and  gas  sites. 


Risks  to  Workers.  In  routine-realistic  cases  on  oil 
and  gas  sites,  workers  may  be  at  risk  of  systemic 
effects  from  applying  amitrole,  atrazine,  bromacil, 
2,4-D,  dalapon,  diuron,  mefluidide,  metsulfuron 
methyl,  suifometuron  methyl,  simazine,  ortriclopyr; 


reproductive  risks  from  atrazine,  dalapon,  diuron, 
simazine,  or  tebuthiuron;  and  carcinogenic  effects 
from  amitrole,  atrazine,  bromacil,  2,4-D,  or  simazine. 


Aerial  Applications.  Herbicides  used  in  oil  and  gas 
site  aerial  applications  for  which  no  worker  is  esti- 
mated to  have  an  MOS  less  than  100  or  cancer  risk 
greater  than  1  in  1  million  are  chlorsulfuron, 
imazapyr,  mefluidide,  metsulfuron  methyl,  picloram, 
and  kerosene. 

Routine-realistic  aerial  application  of  herbicides 
to  oil  and  gas  sites  may  cause  significant  systemic 
risks  to  pilots  from  amitrole,  atrazine,  diuron,  and 
simazine  and  to  mixer-loaders  from  amitrole,  atra- 
zine, bromacil,  2,4-D,  dalapon,  diuron,  simazine,  and 
triclopyr.  There  are  no  significant  adverse  systemic 
risks  to  fuel  truck  operators  in  the  realistic  case.  In 
the  routine-worst  case,  there  are  significant  sys- 
temic risks  to  pilots  from  amitrole,  atrazine,  bro- 
macil, clopyralid,  2,4-D,  dalapon,  dicamba,  diuron, 
hexazinone,  simazine,  tebuthiuron,  triclopyr,  and 
diesel  oil;  to  mixer-loaders  from  amitrole,  atrazine, 
bromacil,  clopyralid,  2,4-D,  dalapon,  dicamba,  diu- 
ron, hexazinone,  simazine,  suifometuron  methyl, 
tebuthiuron,  triclopyr,  and  diesel  oil;  and  to  fuel 
truck  operators  from  atrazine,  and  diuron. 

Under  the  routine-realistic  case,  significant  repro- 
ductive risks  exist  for  pilots  from  atrazine,  diuron, 
and  simazine  and  for  mixer-loaders  from  atrazine, 
dalapon,  diuron,  simazine,  and  tebuthiuron.  There 
are  no  high  reproductive  risks  for  fuel  truck  opera- 
tors in  the  realistic  case.  In  the  routine-worst  case, 
there  are  significant  risks  to  pilots  from  atrazine,  bro- 
macil, 2,4-D,  dalapon,  dicamba,  diuron,  glyphosate, 
simazine,  tebuthiuron,  and  triclopyr;  to  mixer- 
loaders  from  atrazine,  bromacil,  2,4-D,  dalapon,  di- 
camba, diuron,  glyphosate,  hexazinone,  simazine, 
tebuthiuron,  and  triclopyr;  and  to  fuel  truck  opera- 
tors from  atrazine  and  simazine. 
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For  workers  involved  in  aerial  herbicide  applica- 
tions on  oil  and  gas  sites,  cancer  risks  are  significant 
for  pilots  from  amitroie,  atrazine,  2,4-D,  and  sima- 
zine;  for  mixer-loaders  from  amitroie,  atrazine,  bro- 
macil,  2,4-D,  and  simazine;  and  for  fuel  truck  oper- 
ators from  atrazine  and  simazine. 

Backpack  Applications.  No  significant  systemic, 
reproductive,  or  cancer  risks  are  expected  for  back- 
pack applicators  on  oil  and  gas  sites  who  are  apply- 
ing chlorsulfuron,  imazapyr,  metsulfuron  methyl, 
picloram,  or  kerosene. 

In  the  routine-realistic  case,  backpack  applicators 
on  oil  and  gas  sites  have  significant  systemic  risks 
from  diuron.  In  the  worst  case,  they  have  high  sys- 
temic risks  from  amitroie,  atrazine,  bromacil,  clopy- 
ralid,  2,4-D,  dalapon,  dicamba,  diuron,  hexazinone, 
mefluidide,  simazine,  sulfometuron  methyl,  tebuthi- 
uron,  triclopyr,  and  diesel  oil. 

Backpack  applicators  have  high  reproductive 
risks  from  atrazine  in  the  realistic  case.  In  the  worst 
case,  reproductive  risks  are  significant  from  atra- 
zine, bromacil,  clopyralid,  2,4-D,  dalapon,  dicamba, 
diuron,  glyphosate,  simazine,  tebuthiuron,  and  tric- 
lopyr. 

Cancer  risks  to  backpack  applicators  on  oil  and 
gas  sites  exceed  1  in  1  million  for  amitroie,  atrazine, 
2,4-D,  and  simazine. 

GfoundMec/ian/ca/i*pp//caf/ons.Nosignificant  sys- 
temic, reproductive,  or  cancer  risks  are  expected  for 
workers  using  ground  mechanical  equipment  on  oil 
and  gas  sites  to  apply  chlorsulfuron,  imazapyr,  met- 
sulfuron methyl,  picloram,  or  kerosene. 

Routine-realistic  exposures  to  workers  in  oil  and 
gas  site  ground  mechanical  applications  present  sig- 
nificant risks  of  systemic  effects  to  applicators  from 
diuron;  to  mixer-loaders  from  atrazine,  2,4-D,  and 
diuron;  and  to  applicator/mixer-loaders  from  atra- 
zine and  diuron.  Worst  case  exposures  result  in  high 
systemic  risks  to  applicators  from  amitroie,  atrazine, 
bromacil,  clopyralid,  2,4-D,  dalapon,  dicamba,  diu- 
ron, hexazinone,  mefluidide,  simazine,  sulfome- 
turon methyl,  tebuthiuron,  triclopyr,  and  diesel  oil; 
to  mixer-loaders  from  amitroie,  atrazine,  bromacil, 
clopyralid,  2,4-D,  dalapon,  diuron,  hexazinone,  sim- 
azine, tebuthiuron,  and  triclopyr;  and  to  applicator/ 
mixer-loaders  from  amitroie,  atrazine,  bromacil,  clo- 
pyralid, 2,4-D,  dalapon,  diuron,  hexazinone,  sima- 
zine, tebuthiuron,  triclopyr,  and  diesel  oil. 

Routine-realistic  applications  present  high  repro- 
ductive risks  for  applicators  from  atrazine  and  for 
mixer-loaders  and  applicator/mixer-loaders  from 
atrazine.  Worst  case  applications  result  in  reproduc- 
tive MOSs  less  than  100  for  applicators  from  atra- 
zine, bromacil,  clopyralid,  2,4-D,  dalapon,  dicamba, 
diuron,  glyphosate,  hexazinone,  simazine,  tebuthiu- 
ron, and  triclopyr  and  for  mixer-loaders  and  appli- 


cator/mixer-loaders from  atrazine,  bromacil,  2,4-D, 
dalapon,  dicamba,  diuron,  glyphosate,  simazine, 
tebuthiuron,  and  triclopyr. 

Cancer  risks  exceed  1  in  1  million  for  oil  and  gas 
site  ground  mechanical  operations  for  applicators 
from  amitroie,  atrazine,  2,4-D,  and  simazine  and  for 
mixer-loaders  and  applicator/mixer-loaders  from 
amitroie,  atrazine,  and  simazine. 

Hand  Applications.  Systemic,  reproductive,  and 
cancer  risk  estimates  for  workers  in  oil  and  gas  site 
hand  applications  do  not  exceed  the  risk  criteria  as 
a  result  of  applying  clopyralid,  hexazinone, 
imazapyr,  picloram,  and  kerosene. 

Hand  herbicide  application  on  oil  and  gas  sites 
may  result  in  high  systemic  risk  to  applicators  from 
the  use  of  2,4-D,  diuron,  mefluidide,  sulfometuron 
methyl,  or  triclopyr  in  the  routine-realistic  case.  In 
the  worst  case,  hand  applicators  have  a  significant 
systemic  riskf  rom  amitroie,  atrazine,  bromacil,  chlor- 
sulfuron, 2,4-D,  dalapon,  diuron,  mefluidide,  sul- 
fometuron methyl,  tebuthiuron,  triclopyr,  and  diesel 
oil. 

Routine-realistic  reproductive  MOSs  are  less  than 
100  for  atrazine  and  tebuthiuron.  In  the  worst  case, 
there  are  notable  reproductive  risks  from  atrazine, 
bromacil,  2,4-D,  dalapon,  dicamba,  diuron,  glypho- 
sate, simazine,  tebuthiuron,  and  triclopyr. 

Cancer  risks  to  the  hand  applicator  treating  oil  and 
gas  sites  are  high  from  atrazine,  2,4-D,  and  simazine. 

Risks  From  Right-of-Way  Herbicide  Treatments 

MOSs  that  are  less  than  100  and  cancer  risks  that 
are  greater  than  1  in  1  million  as  a  result  of  herbicide 
applications  on  rights-of-way  are  presented  in  Table 
3-13  for  members  of  the  public  and  Table  3-14  for 
workers.  Herbicides  used  on  rights-of-way  are  ami- 
troie, atrazine,  bromacil,  chlorsulfuron,  clopyralid, 
2,4-D,  dalapon,  dicamba,  diuron,  glyphosate,  hexaz- 
inone, imazapyr,  mefluidide,  metsulfuron  methyl, 
picloram,  simazine,  sulfometuron  methyl,  tebuthiu- 
ron, and  triclopyr;  the  carriers  diesel  oil  and  kero- 
sene also  are  used. 

Rislcs  to  lUlembers  of  the  Public.  In  the  routine- 
realistic  case,  members  of  the  public  may  be  at  risk 
of  systemic  effects  and  carcinogenicity  from  ami- 
troie. 

Aerial  Applications.  For  routine-realistic  aerial  appli- 
cations on  BLM-managed  rights-of-way,  risks  of  sys- 
temic effects  for  members  of  the  public  are  signi- 
ficant for  eating  fish  from  a  body  of  water  contam- 
inated with  amitroie  spray  drift  and  for  the  multiple 
exposures  that  an  angler  may  receive  from  amitroie. 
In  the  routine-worst  case,  there  are  high  risks  from 
dermal  exposure  to  spray  drift  from  diuron;  the  veg- 
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Table  3-12 
High  Risks  to  Woriters  From  IHerbicide  Use  on  Oil  and  Gas  Sites 


Typical  Exposures 


Worst-case  Exposures 


Exposure  Scenario 


Systemic 


Reproductive 


Systemic 


Reproductive 


Cancer 


Aerial  Applications 

Pilot 

Mixer-loader 

Fuel  Trucl<  Operator 
Backpack  Applications 

Applicator 

Ground  IMechanical  Operations 

Applicator 

Mixer-loader 
Applicator/mixer-loader 

Hand  Applications 

Applicator 


AM,  AT,  DU,  SI  AT,  DU,  SI 


AM,  AT,  BR,  4D,  AT,  DP,  DU, 

DP,  SI,  TC  81,  TB 


DU 


DU 


AT,  4D,  DU 


AT,  DU 


AT 


AT 


AT 


AT 


4D,  DU,  MF,  SM,        AT  TB 
TC 


AM,  AT,  BR,  CP,  4D, 
DP,  DC,  DU,  HX,  SI, 
TB,  TC,  DE 

AM,  AT,  BR,  CP,  4D, 
DP,  DC,  DU,  HX,  SI, 
SM,  TB,  TC,  DE 

AT,  DU,  SI 


AM,  AT,  BR,  CP,  4D 
DR  DC,  DU,  HX,  MF, 
SM,  TB,  TC,  DE 


AM,  AT,  BR,  CP,  4D, 
DP,  DC,  DU,  HX,  MF, 
SI,  SM,  TB,  TC,  DE 

AM,  AT,  BR,  CR  4D, 
DR  DU,  HX,  SI,  TB, 
TC 

AM,  AT,  BR,  CR  4D, 
DR  DU,  HX,  SI,  TB, 
TC,  DE 


AM,  AT,  BR,  CS,  4D, 
DR  DU,  MF,  SI,  SM, 
TB,  TC,  DE 


AT,  BR,  4D,  DR  DC,        AM,  AT,  4D,  SI 
DU,  GR  SI,  TB,  TC 

AT,  BR,  4D,  DR  DC,        AM,  AT,  BR,  4D,  SI 
DU,  GR  Si,  TB,  TC 


AT,  SI 


AT,  BR,  4D,  DR  DC, 
DU,  GR  SI,  TB,  TC 


AT,  Si 


AT,  BR,  CR  4D,  DR         AM,  AT  4D,  Si 
DC,  DU,  GRTB,  TC 


AT,  BR,  CR  4D,  DC,         AM,  AT,  4D,  Si 
DR  DU,  GR  HX,  SI, 
TB,  TC 

AT,  BR,  40,  DR  DC,        AM,  AT,  SI 
DU,  Si,  TB,  TC 


AM,  AT,  Si 


AT,  BR,  4D,  DR  DC,        AT,  40,  Si 
DU,  GR  Si,  TB,  TC 


AM  =  Amitrole;  AT  =  Atrazine;  BR  =  Bromacii;  CS  =  Chiorsuifuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  DIcamba; 
DU  =  Diuron;  GP  =  Glyphosate;  HX  =  Hexazlnone;  MF  =  Mefiuidide;  SI  =  Simazine;  SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron; 
TC  =  Triclopyr;  DE  =  Diesel. 

Amitrole  -  BLM  has  reexamined  the  risk  assessment  and  examined  additional  data.  BLM  has  determined  that  amitrole  is 
no  longer  considered  for  proposed  use  in  this  document.  Amitrole  will  be  deleted  in  the  Record  of  Decision. 

Dalapon  -  Since  drafting  this  document,  producers  are  no  longer  manufacturing  formulations  registered  for  proposed  use. 
Therefore,  dalapon  Is  no  longer  considered  for  use. 

Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater 
than  1-ln-1  million. 


Table  3-13 
Higli  Risl(s  to  l\^embers  of  the  Public  From  Herbicide  Use  on  Rights-of-Way 


Exposure  Scenario 


Typical  Exposures 
Systemic     Reproductive 


Worst-case  Exposures 


Systemic 


Reproductive     Cancer 


Aerial  Applications 

Spray  Drift,  Dermal 

Vegetation  Contact,  Hiker 

Vegetation  Contact,  Picker 

Drinking  Water 

Eating  Berries 

Eating  Fish 

Hiker 

Berrypicker 

Angler 

Nearby  Resident 


AM 


AfWI 


DU 


AT 


DU 

AT 

AM,  DU 

AT 

AM 

— 

AM,  DU 

AT 

AM,  DU 

AT 

AM,  AT,  DU 

AT 

AM,  AT,  4D, 

DU 

AT,  DU,  SI 

DU 

AT 

AM 


AM 
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Table  3-13  (Continued) 

High  Risl(s  to  IVIembers  of  the  Public  From  Herbicide  Use 
on  Rights-of-Way 


Exposure  Scenario 


Typical  Exposures 


Worst-case  Exposures 


Systemic     Reproductive  Systemic  Reproductive     Cancer 


Backpack  Applications 

Spray  Drift,  Dermal  — 

Vegetation  Contact,  Hiker  — 

Vegetation  Contact,  Picker  — 

Drinking  Water  — 

Eating  Berries  — 

Eating  Fish  — 

Hiker  — 

Berrypicker  — 

Angler  — 

Nearby  Resident  — 

Ground  Mechanical  Applications 

Spray  Drift,  Dermal  — 

Vegetation  Contact,  Hiker  — 

Vegetation  Contact,  Picker  AM 

Drinking  Water  — 

Eating  Berries  — 

Eating  Fish  — 

Hiker  - 

Berrypicker  AM 

Angler  — 

Nearby  Resident  — 


DU 


DU 


AT 


AT 


AM,  AT,  DU 


AM 

AM,  AT,  DU 
AM 


AT 


AT 


AM 


AM 


AM  =  Amitrole;  AT  =  Atrazine;  4D  =  2,4-D;  DU  =  Diuron;  SI  =  SImazine. 

Amitrole  -  BLM  has  reexamined  the  risk  assessment  and  examined  additional  data.  BLM  has  determined 
that  amitrole  is  no  longer  considered  for  proposed  use  in  this  document.  Amitrole  will  be  deleted  in  the 
Record  of  Decision. 

Note.  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or 
a  cancer  risk  greater  than  1-ln-1  million. 


etatlon  contact  of  a  berrypicker  from  diuron;  drink- 
ing water  that  has  received  spray  drift  from  amitrole, 
and  diuron;  the  eating  of  berries  contaminated  with 
drift  from  amitrole;  the  eating  of  fish  from  a  body  of 
water  contaminated  with  spray  drift  from  amitrole, 
and  diuron;  the  multiple  exposures  a  hiker  may 
receive  from  amitrole,  and  diuron;  the  multiple  expo- 
sures a  berrypicker  may  receive  from  amitrole,  atra- 
zine, and  diuron;  the  multiple  exposures  an  angler 
may  receive  from  amitrole,  atrazine,  2,4-D,  and  diu- 
ron; and  the  multiple  exposures  a  nearby  resident 
may  receive  from  diuron. 

Reproductive  risk  estimates  result  in  MOSs 
greater  than  100  for  all  herbicides  in  the  routine- 
realistic  case.  In  the  routine-worst  case,  significant 
risks  are  expected  for  dermal  exposure  to  spray  drift 
from  atrazine;  vegetation  contact  by  a  berrypicker 
from  atrazine;  drinking  water  that  has  been  contam- 
inated with  spray  drift  from  atrazine;  the  eating  of 
fish  from  a  body  of  water  that  has  received  spray  drift 
from  atrazine;  the  multiple  exposures  a  hiker  or 
nearby  resident  may  have  to  atrazine;  the  multiple 
exposures  a  berrypicker  may  have  to  atrazine;  and 


the  multiple  exposures  an  angler  may  have  to  atra- 
zine, and  diuron. 

Cancer  risks  are  significant  for  eating  fish  from  a 
body  of  water  that  has  been  contaminated  with  ami- 
trole spray  drift  and  the  multiple  exposures  that  an 
angler  may  receive  from  amitrole. 

Backpack  Applications.  Risks  of  systemic  effects  to 
members  of  the  public  from  backpack  applications 
on  rights-of-way  all  have  MOSs  greater  than  100  in 
the  routine-realistic  case.  In  the  routine-worst  case, 
there  are  significant  systemic  risks  from  diuron  for 
a  berrypicker  from  vegetation  contact  and  the  mul- 
tiple exposures  of  a  berrypicker. 

There  are  no  significant  reproductive  risks  to 
members  of  the  public  from  routine-realistic  back- 
pack applications  on  rights-of-way.  For  routine- 
worst  case  applications,  there  is  expected  to  be  a  sig- 
nificant risk  from  atrazine  for  vegetation  contact  for 
a  berrypicker  and  the  multiple  exposures  of  a  berry- 
picker. 


3-85 


ENVSRONMENTAL  CONSEQUENCES 


No  cancer  risk  estimate  for  members  of  the  public 
exceeds  1  in  1  million  for  backpack  herbicide  appli- 
cations on  rights-of-way. 

Ground  Mechanical  Applications.  The  routine- 
realistic  dose  estimated  for  vegetation  contact  by  a 
berrypicker  results  in  a  significant  risk  of  systemic 
effects  from  amitrole,  as  do  the  multiple  exposures 
received  by  a  berrypicker.  In  the  routine-worst  case, 
there  is  a  significant  risk  of  systemic  effects  from 
vegetation  contact  by  a  berrypicker  from  amitrole, 
atrazine,  and  diuron;  the  eating  of  fish  from  a  body 
of  water  that  has  been  contaminated  with  amitrole 
spray  drift;  multiple  exposures  to  a  berrypicker  from 
amitrole,  atrazine,  and  diuron;  and  the  multiple  expo- 
sures an  angler  may  have  from  amitrole. 

Routine-realistic  exposures  are  not  expected  to 
result  in  any  adverse  reproductive  effects  to 
members  of  the  public  from  ground  mechanical  her- 
bicide applications.  However,  in  the  routine-worst 
case,  there  are  significant  reproductive  risks  from 
vegetation  contact  by  a  berrypicker  and  the  multiple 
exposures  of  a  berrypicker  from  atrazine. 

Cancer  risks  exceed  1  in  1  million  for  vegetation 
contact  by  a  berrypicker  and  the  multiple  exposures 
of  a  berrypicker  from  amitrole. 

Risks  to  Workers.  In  the  routine-realistic  case,  work- 
ers on  rights-of-way  may  be  at  risk  of  systemic 
effects  from  applying  amitrole,  atrazine,  bromacil, 
2,4-D,  dalapon,  diuron,  mefluidide,  metsulfuron 
methyl,  sulfometuron  methyl,  simazine,  ortriclopyr; 
reproductive  effects  from  atrazine,  dalapon,  diuron, 
simazine,  or  tebuthiuron;  and  increased  cancer  risk 
from  amitrole,  atrazine,  bromacil,  2,4-D,  or  simazine. 

Aerial  Applications.  MOSs  are  greater  than  100  and 
cancer  risks  less  than  1  in  1  million  for  all  rights- 
of-way  aerial  workers  applying  chlorsulfuron, 
imazapyr,  metsulfuron  methyl,  and  picloram. 

Routine-realistic  aerial  applications  to  rights-of- 
way  result  in  significant  systemic  risks  to  pilots  from 
amitrole,  atrazine,  diuron,  and  simazine,  and  to 
mixer-loaders  from  amitrole,  atrazine,  bromacil, 
2,4-D,  dalapon,  diuron,  simazine,  and  triclopyr. 
There  are  no  high  systemic  risks  in  the  realistic  case 
to  fuel  truck  operators.  In  the  routine-worst  case, 
there  are  notable  systemic  risks  to  pilots  from  ami- 
trole, atrazine,  bromacil,  clopyralid,  2,4-D,  dalapon, 
dicamba,  diuron,  glyphosate,  hexazinone,  meflui- 
dide, simazine,  sulfometuron  methyl,  tebuthiuron, 
triclopyr,  and  diesel  oil;  to  mixer-loaders  from  ami- 
trole, atrazine,  bromacil,  clopyralid,  2,4-D,  dalapon, 
dicamba,  diuron,  glyphosate,  hexazinone,  meflui- 
dide, simazine,  sulfometuron  methyl,  tebuthiuron, 
triclopyr,  diesel  oil,  and  kerosene;  and  to  fuel  truck 
operators  from  amitrole,  atrazine,  dalapon,  diuron, 
and  triclopyr. 


Reproductive  risks  in  the  realistic  case  are  signif- 
icant for  pilots  from  atrazine,  diuron,  and  simazine 
and  for  mixer-loaders  from  atrazine,  dalapon,  diu- 
ron, simazine,  and  tebuthiuron.  There  are  no  signif- 
icant reproductive  risks  to  fuel  truck  operators  in  the 
realistic  case.  In  the  worst  case,  there  are  high  repro- 
ductive risks  to  pilots  and  mixer-loaders  from  atra- 
zine, bromacil,  clopyralid,  2,4-D,  dalapon,  dicamba, 
diuron,  glyphosate,  hexazinone,  simazine,  tebuthiu- 
ron, and  triclopyr  and  to  fuel  truck  operators  from 
atrazine,  diuron,  and  tebuthiuron. 

There  are  significant  cancer  risks  for  pilots  and 
mixer-loaders  from  amitrole,  atrazine,  bromacil, 
2,4-D,  and  simazine  and  for  fuel  truck  operators  from 
atrazine  and  simazine. 

Backpacif  Applications.  Risk  estimates  for  backpack 
applicators  on  rights-of-way  do  not  exceed  the  sys- 
temic, reproductive,  or  cancer  risk  criteria  as  a  result 
of  the  use  of  chlorsulfuron,  imazapyr,  mefluidide, 
metsulfuron  methyl,  picloram,  or  kerosene. 

Backpack  applicators  receiving  routine-realistic 
exposures  on  rights-of-way  are  expected  to  have  sig- 
nificant systemic  risks  from  diuron.  In  the  worst 
case,  high  risks  result  from  the  use  of  amitrole,  atra- 
zine, bromacil,  clopyralid,  2,4-D,  dalapon,  diuron, 
hexazinone,  simazine,  sulfometuron  methyl,  tric- 
lopyr, and  diesel  oil. 

Excess  reproductive  risks  to  backpack  applicators 
on  rights-of-way  may  result  from  atrazine  under  real- 
istic conditions.  In  the  worst  case,  there  may  be  high 
reproductive  risks  from  atrazine,  bromacil,  2,4-D, 
dalapon,  dicamba,  diuron,  glyphosate,  simazine, 
tebuthiuron,  and  triclopyr. 

There  are  significant  cancer  risks  to  backpack 
applicators  treating  rights-of-way  with  atrazine, 
2,4-D,  and  simazine. 

Ground  Mechanical  Applications.  MOSs  are  all 
greater  than  100  and  cancer  risks  less  than  1  in  1 
million  for  ground  mechanical  workers  on  rights- 
of-way  for  applications  of  chlorsulfuron,  imazapyr, 
metsulfuron  methyl,  picloram,  and  kerosene. 

Routine-realistic  ground  mechanical  applications 
of  herbicides  on  rights-of-way  may  lead  to  signifi- 
cant systemic  risks  to  applicators  from  diuron  and 
to  mixer-loaders  and  applicator/mixer-loaders  from 
2,4-D,  and  diuron.  Worst  case  applications  may 
cause  high  systemic  risks  to  applicators  from  ami- 
trole, atrazine,  bromacil,  clopyralid,  2,4-D,  dalapon, 
dicamba,  diuron,  hexazinone,  mefluidide,  simazine, 
sulfometuron  methyl,  tebuthiuron,  triclopyr,  and  die- 
sel oil;  to  mixer-loaders  from  amitrole,  atrazine,  bro- 
macil, clopyralid,  2,4-D,  dalapon,  diuron,  hexazi- 
none, simazine,  tebuthiuron,  and  triclopyr;  and  to 
applicator/mixer-loaders  from  amitrole,  atrazine, 
bromacil,  clopyralid,  2,4-D,  dalapon,  diuron,  hexaz- 
inone, simazine,  tebuthiuron,  triclopyr,  and  diesel 
oil. 
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In  the  routine-realistic  case,  significant  reproduc- 
tive risks  are  posed  for  applicators  from  atrazine  and 
for  mixer-loaders  and  applicator/mixer-loaders 
from  atrazine.  In  the  worst  case,  there  are  notable 
reproductive  risks  for  applicators  from  atrazine,  bro- 
macil,  clopyralid,  2,4-D,  dalapon,  dicamba,  diuron, 
glyphosate,  hexazinone,  simazine,  tebuthiuron,  and 
triclopyrand  for  mixer-loaders  and  applicator/mixer- 
loaders  from  atrazine,  bromacil,  2,4-D,  dalapon, 
dicamba,  diuron,  glyphosate,  simazine,  tebuthiuron, 
and  triclopyr. 

Significant  cancer  risks  are  present  for  applicators 
and  applicator/mixer-loaders  from  amitrole,  atra- 
zine, 2,4-D,  and  simazine  and  for  mixer-loaders  from 
atrazine  and  simazine. 


Hand  Applications.  There  are  no  excessive  sys- 
temic, reproductive,  or  cancer  risks  to  hand  applica- 
tors from  the  use  of  clopyralid,  hexazinone,  im- 
azapyr,  picloram,  or  kerosene  on  rights-of-way. 

Workers  applying  herbicides  by  hand  equipment 
on  rights-of-way  are  at  systemic  risk  from  2,4-D,  diu- 
ron, mefluidide,  sulfometuron  methyl,  and  triclopyr 
in  the  routine-realistic  case.  Under  worst  case 
assumptions,  applicators  are  at  high  systemic  risk 


from  amitrole,  atrazine,  bromacil,  chlorsulfuron, 
2,4-D,  dalapon,  diuron,  mefluidide,  simazine,  sul- 
fometuron methyl,  tebuthiuron,  triclopyr,  and  diesel 
oil. 

Realistic  exposures  may  result  in  excess  reproduc- 
tive risks  from  atrazine  and  tebuthiuron.  Worst  case 
exposures  may  lead  to  significant  reproductive  risks 
from  atrazine,  bromacil,  2,4-D,  dalapon,  dicamba, 
diuron,  glyphosate,  simazine,  tebuthiuron,  and  tric- 
lopyr. 

Cancer  risks  to  hand  applicators  on  rights-of-way 
exceed  1  in  1  million  for  atrazine,  2,4-D,  and  sima- 
zine. 


Risks  From  Public  Recreation  and  Cultural  Site 
Herbicide  Treatments 

Risks  from  herbicide  applications  on  public  recre- 
ation and  cultural  sites  are  summarized  in  Table  3-1 5 
for  members  of  the  public  and  Table  3-16  for  work- 
ers. The  herbicides  used  on  public  recreation  and 
cultural  sites  are  atrazine,  chlorsulfuron,  2,4-D, 
dalapon,  dicamba,  glyphosate,  hexazinone,  im- 
azapyr,  picloram,  simazine,  tebuthiuron,  triclopyr; 
the  carriers  diesel  oil  and  kerosene  also  are  used. 


Table  3-14 
High  Risks  to  Workers  From  Herbicide  Use  on  Rights-of-Way 


Exposure  Scenario 

Typical  Exposures 

llVorst-case  Exposures 

Systemic 

Reproducttve 

Systemic 

Reproductive 

Cancer 

Aerial  Applications 

Pilot 

AM,  AT,  DU,  SI 

AT  DU, 

SI 

AM,  AT  BR,  CP,  4D, 
DP,  DC,  DU.  GP,  HX, 
MF,  81,  SM,  TB,  TC, 
DE 

AT  BR,  CP,  4D,  DP, 
DC,  DU,  GP,  HX,  SI, 
TB,TC 

AM,  AT  BR, 
4D,  SI 

Mixer-loader 

AM,  AT,  BR,  4D, 
DP,  DU,  SI,  TC 

AT  DP,  DU, 
SI.TB 

All  except 
CS,  IP,  MM,  PC 

AT,  BR,  CP,  4D,  DP, 
DC,  DU,  GP,  HX,  SI, 

TB,  TC 

AM,  AT  BR, 
4D,SI 

Fuel  Truck  Operator 

— 

— 

AM,  AT  DP,  DU,  TC 

AT  DU,  TB 

AT  SI 

Backpack  Applications 

Applicator 

DU 

AT 

AM,  AT  BR,  CP,  4D, 
DP,  DU,  HX,  SI,  SM, 
TC,  DE 

AT  BR,  4D,  DP,  DC, 
DU,  GP,  SI,  TB,  TC 

AT  4D,  SI 

Ground  Mechanical  Operations 

Applicator 

DU 

AT 

AM,  AT,  BR,  CP,  4D, 
DP,  DC,  DU,  HX,  MF, 
SI,SM,TB,TC,  DE 

AT  BR,  CP,  4D,  DP, 
DC,  DU,  GP,  HX,  SI, 
TB,  TC 

AM,  AT  4D,  SI 

Mixer-loader 

4D,  DU 

AT 

AM,  AT  BR,  CP,  4D, 
DP,  DU,  HX,  SI,  TB, 
TC 

AT  BR,  4D,  DP,  DC, 
DU,  GP,  SI,  TB,  TC 

AT,  SI 

Applicator/mixer-loader 

4D,  DU 

AT 

AM,  AT  BR,  CP,  4D, 
DP,  DU,  HX,  SI,  TB, 
TC,  DE 

AT  BR,  4D,  DP 
DC,  DU,  GP,  SI, 
TB,  TC 

AM,  AT  4D,  SI 
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Table  3-14  (Continued) 
High  Risks  to  Workers  From  Herbicide  Use  on  Rights-of-Way 


Typical  Exposures Worst-case  Exposures 

Exposure  Scenario  Systemic  Reproductive  Systemic  Reproductive  Cancer 


Hand  Applications 

Applicator  4D,  DU,  MF,  MM,        AT,  TB  AM,  AT,  BR,  CS,  4D,  AT,  BR,  4D,  DP,  AT  4D  SI 

SM,  TC  DP,  DU,  MF,  MM,  SM,  DC,  DU,  GP,  SM, 

TB,  TC,  DE  TB,  TC 


AM  =  Amitrole;  AT  =  Atrazlne;  BR  =  Bromacil;  CS  =  Chiorsulfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba; 
DU  =  DIuron;  GP  =  Glyphosate;  HX  =  Hexazinone;  IP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Picloram; 
SI  =  Simazine;  SM  Sulfometuron  methyl;  TB  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 

Amitrole  -  BLM  has  reexamined  the  risk  assessment  and  examined  additional  data.  BLM  has  determined  that  amitrole  is 
no  longer  considered  for  proposed  use  in  this  document.  Amitrole  will  be  deleted  in  the  Record  of  Decision. 

Dalapon  -  Since  drafting  this  document,  producers  are  no  longer  manufacturing  formulations  registered  for  proposed  use. 
Therefore,  dalapon  is  no  longer  considered  for  use. 

Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater 
than  1-in-1  million. 


Table  3-15 

High  Risks  to  IVIembers  of  the  Public  From  Herbicide  Use 
on  Recreation  and  Cultural  Sites 


Typical  Exposures  Worst-case  Exposures 

Exposure  Scenario                 Systemic      Reproductive  Systemic      Reproductive      Cancer 

Bacl(pacl(  Applications 

Spray  Drift,  Dermal  —                    —  —                    —                   — 

Vegetation  Contact,  Hiker  _                    _  _                    _                   _ 

Vegetation  Contact,  Picker  _                    _  _                    _                   _ 

Drinking  Water  —                    —  —                    —                   — 

Eating  Berries  —                    —  —                    —                   — 

Eating  Fish  —                    —  —                    —                   — 

Hiker  _____ 

Berrypicker  —                    —  —                    —                   — 

Angler  —                     —  —                     —                    — 

Nearby  Resident  _____ 

Ground  IMeclianicai  Applications 

Spray  Drift,  Dermal  —                    —  —                    —                   — 

Vegetation  Contact,  Hiker  —                    —  —                    —                   — 

Vegetation  Contact,  Picker  —                    —  —                    —                   — 

Drinking  Water  —                    —  —                    —                   — 

Eating  Berries  —                    —  —                    —                   — 

Eating  Fish  —                    —  —                    —                   — 

Hiker  _____ 

Berrypicker  —                     —  —                     —                    — 

Angler  —                    _  _                    _                   — 

Nearby  Resident  —                    —  —                    —                   — 

Note.  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or 
a  cancer  risk  greater  than  1-in-1  million. 
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Risks  to  Members  of  the  Public.  No  significant  sys- 
temic, reproductive,  or  carcinogenic  risks  are 
expected  for  members  of  the  public  as  a  result  of  her- 
bicide applications  to  public  recreation  and  cultural 
sites  in  the  routine-realistic  case. 


Aerial  Applications.  BLM  does  not  use  aerial  appli- 
cations on  public  recreation  and  cultural  sites. 


Backpack  Applications.  There  are  no  expected  sig- 
nificant systemic,  reproductive,  or  cancer  risks  to 
members  of  the  public  from  backpack  application  of 
herbicides  on  BLM-managed  public  recreation  and 
cultural  sites. 


Ground  Mechanical  Applications.  There  are  no 
expected  significant  systemic,  reproductive,  or 
cancer  risks  to  members  of  the  public  from  ground 
mechanical  application  of  herbicides  on  BLM- 
managed  public  recreation  and  cultural  sites. 


Hand  Applications.  There  are  no  expected  signifi- 
cant systemic,  reproductive,  or  cancer  risks  to 
members  of  the  public  from  hand  application  of  her- 
bicides on  BLM-managed  public  recreation  and  cul- 
tural sites. 


Cancer  risks  for  backpack  applicators  exceed  1  in 
1  million  for  atrazine  and  simazine. 


Ground  Mechanical  Applications.  The  use  of  ground 
mechanical  applications  on  BLM-managed  public 
recreation  and  cultural  sites  is  not  expected  to  result 
in  significant  systemic,  reproductive,  or  cancer  risks 
to  workers  from  the  use  of  chlorsulfuron,  hexazi- 
none,  imazapyr,  picloram,  diesel  oil,  or  kerosene. 

Systemic  MOSs  are  greater  than  100  for  all  herbi- 
cides in  the  routine-realistic  case.  Under  worst  case 
assumptions,  there  are  significant  risks  of  systemic 
effects  for  applicators  from  2,4-D,  dalapon,  sima- 
zine, and  triclopyr;  to  mixer-loaders  from  2,4-D;  and 
to  applicator/mixer-loaders  from  2,4-D,  and  sima- 
zine. 

ReproductiveMOSsaregreaterthanlOOforall  her- 
bicides in  the  routine-realistic  case.  Under  worst 
case  assumptions,  there  are  significant  risks  of  sys- 
temic effects  for  applicators  from  atrazine,  dicamba, 
glyphosate,  simazine,  and  tebuthiuron;  to  mixer- 
loaders  from  atrazine  and  dicamba;  and  to 
applicator/mixer-loaders  from  atrazine,  dicamba, 
simazine,  and  tebuthiuron. 

Cancer  risks  exceed  1  in  1  million  for  applicators 
and  applicator/mixer-loaders  from  atrazine  and  sim- 
azine and  for  mixer-loaders  from  atrazine. 


Risl(s  to  Woricers.  Some  workers  may  be  at  risk  of 
systemic  effects  from  the  use  of  atrazine,  2,4-D,  or 
triclopyr;  of  reproductive  effects  from  the  use  of  atra- 
zine or  tebuthiuron;  and  of  increased  carcinogenic 
effects  from  the  use  of  atrazine,  2,4-D,  or  simazine. 


Aerial  Applications.  Aerial  applications  are  not  used 
on  BLM-managed  public  recreation  and  cultural 
sites. 


Backpack  Applications.  There  are  no  significant 
risks  to  backpack  applicators  on  BLM-managed  pub- 
lic recreation  and  cultural  sites  from  the  use  of  chlor- 
sulfuron, imazapyr,  picloram,  tebuthiuron,  and  kero- 
sene. 

Systemic  MOSs  are  greater  than  100  for  all  herbi- 
cides in  the  routine-realistic  case.  Under  worst  case 
assumptions,  there  are  significant  systemic  risks 
from  atrazine,  2,4-D,  dalapon,  hexazinone,  simazine, 
triclopyr,  and  diesel  oil. 

ReproductiveMOSsaregreaterthanlOOforall  her- 
bicides in  the  routine-realistic  case.  Under  worst 
case  assumptions,  there  are  significant  reproductive 
risks  from  atrazine,  2,4-D,  dalapon,  dicamba,  glypho- 
sate, and  simazine. 


Hand  Applications.  MOSs  are  greater  than  100  and 
cancer  risks  less  than  1  in  1  million  for  hand  appli- 
cation workers  on  public  recreation  and  cultural 
sites  from  the  use  of  hexazinone,  imazapyr,  piclo- 
ram, and  kerosene. 

Routine-realistic  hand  equipment  applications 
may  lead  to  significant  systemic  risks  for  applicators 
from  2,4-D,  and  triclopyr.  Worst  case  applications 
are  estimated  to  result  in  systemic  risks  from  atra- 
zine, chlorsulfuron,  2,4-D,  dalapon,  simazine,  tebu- 
thiuron, triclopyr,  and  diesel  oil. 

Routine-realistic  reproductive  risks  for  hand  appli- 
cators are  significant  from  atrazine  and  tebuthiuron. 
In  the  worst  case,  high  risks  result  from  atrazine, 
2,4-D,  dalapon,  dicamba,  glyphosate,  simazine,  tebu- 
thiuron, and  triclopyr. 

Excess  cancer  risks  are  predicted  to  result  from 
the  use  of  atrazine,  2,4-D,  and  simazine. 


Risl(s  From  Accidents 

Several  accident  scenarios  were  evaluated  to  esti- 
mate the  risks  that  may  result  from  a  spill  of  herbi- 
cide concentrate  or  mixture,  the  drinking  of  water 
or  the  eating  of  fish  from  a  body  of  water  that  was 
directly  sprayed,  immediate  reentry  to  a  treated 
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area,  the  eating  of  berries  that  were  directly  sprayed, 
or  the  drinking  of  water  from  a  body  of  water  con- 
taminated by  a  helicopter  jettison  or  batch  truck  acci- 
dent. In  most  cases,  MOSs  and  cancer  risks  are  sig- 
nificant. Risks  are  summarized  in  Tables  3-1 7  to  3-21 
forthef  ive  prog  ram  areas.  Standard  operating  proce- 
duresand  safety  precautions  will  minimize  the  poten- 
tial for  accidents  such  as  these  to  occur. 


Risk  of  Heritable  IMutations 

Three  of  the  herbicides  examined  in  this  EIS— at- 
razine,  diuron,  and  simazine— have  demonstrated  a 
potential  to  cause  mutagenic  changes  in  various  lab- 
oratory test  systems.  It  is  possible  that  these  herbi- 
cides may  cause  heritable  mutations  in  mammals. 
Diesel  oil  and  kerosene  also  may  present  a  risk  of 
mutagenic  effects,  because  they  contain  PAHs  and 
other  constituents  that  are  known  or  suspected  mut- 
agens. 

Bromacil,  2,4-D,  glyphosate,  and  picloram  have 
not  clearly  demonstrated  any  mutagenic  potential. 
However,  they  are  considered  to  be  potential  carcin- 
ogens in  this  risk  assessment.  Because  there  is  a  pos- 
sible correlation  between  mutagenicity  and  carci- 
nogenicity, these  herbicides  may  cause  genetic 
damage  if  the  mechanism  of  their  carcinogenicity  is 
related  to  genetic  damage. 

The  rest  of  the  herbicides  have  not  sufficiently 
demonstrated  any  mutagenic  orcarcinogenic  poten- 
tial. Therefore,  they  are  considered  to  present  a  neg- 
ligible risk  of  heritable  mutations. 


Risic  of  Synergistic  Effects 

The  likelihood  seems  minimal  that  synergistic 
effects  will  occur  in  any  of  BLM's  vegetation  treat- 
ments with  herbicides.  Exposure  to  more  than  one 
herbicide  would  be  limited  to  those  instances  where 
a  mixture  is  used.  Those  mixtures  that  would  be  used 
in  the  program  are  tested  and  approved  by  EPA. 
There  is  a  possibility  that  long-term  effects  could 
occur  from  the  use  of  these  mixtures  and  that  the 
EPA  testing  was  not  sufficient  to  detect  these  ef- 
fects. The  probability  of  long-term  synergistic 
effects  from  herbicide  mixtures,  their  kind  and  mag- 
nitude, are  not  predictable  based  on  the  current 
state  of  scientific  knowledge  and  testing.  Based  on 
experience  with  herbicide  mixture  use  to  date,  how- 
ever, it  would  seem  that  the  probability  of  long-term 
synergistic  effects  would  be  very  low. 


Effects  of  Inert  Ingredients 

Most  pesticide  formulations  contain  inert  ingre- 
dients, in  addition  to  the  active  ingredient.  These 
inert  ingredients  act  as  solvents  or  carriers,  help 
maintain  the  stability  of  the  formulation,  or  increase 
the  effectiveness  of  the  active  ingredient  after  appli- 
cation. An  inert  ingredient  is  not  necessarily  chem- 
ically unreactive;  it  is  simply  not  an  active  ingredient 
in  the  formulation.  EPA's  Office  of  Pesticides  and 
Toxic  Substances  (EPA  1989)  has  identified  about 
1,200  inert  ingredients  used  in  pesticides,  and  they 
have  categorized  thesechemicals  based  on  theirabil- 
ity  to  cause  chronic  human  effects  as  follows: 

List  1— Inerts  of  Toxicological  Concern:  Fifty- 
seven  chemicals  shown  to  be  carcinogens, 
developmental  toxicants,  neurotoxins,  or  exhib- 
iting potential  ecological  hazards  that  merit 
higher  priority  for  regulatory  action. 

List  2— Inerts  With  a  High  Priority  for  Testing: 
Sixty-nine  chemicals  with  data  suggesting,  but 
not  confirming,  possible  chronic  health  effects 
or  having  chemical  structures  similar  to  chem- 
icals on  List  1. 

List  3— Inerts  of  Unknown  Toxicity:  All  chemicals 
for  which  there  is  no  basis  for  inclusion  on  Lists 
1.  2,  or  4. 

List  4— Minimum  Risk  Inerts:  Two  hundred 
seventy-seven  chemicals  generally  regarded  as 
safe. 

Generally,  the  identity  of  the  inerts  present  in  a 
given  formulation  is  the  proprietary  information  of 
the  manufacturer.  For  this  reason,  any  potential 
risks  associated  with  the  presence  of  inert  ingre- 
dients in  the  BLM  herbicide  formulations  are  unable 
to  be  assessed,  with  the  exception  of  kerosene, 
which  may  be  present  in  formulations  of  2,4-D  and 
triclopyr  esters.  This  is  regarded  as  a  data  gap  in  this 
EIS.  Because  there  may  be  hazards  associated  with 
inert  ingredients  in  pesticides,  BLM  generally  will 
use  no  formulations  in  the  proposed  vegetation  treat- 
ment program  that  contain  inert  ingredients  on  Lists 
1  or  2,  to  reduce  the  possibility  of  hazards  to  human 
health  or  ecological  resources.  The  exceptions  are 
Esteron  99  and  Garlon  4.  These  may  be  used  in  a 
limited  degree. 
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Table  3-16 
High  Risks  to  Worl(ers  From  Herbicide  Use  on  Recreation  and  Cultural  Sites 


Typical  Exposures 

Worst-case  Exposures 

Exposure  Scenario 

Systemic        Reproductive 

Systemic 

Reproductive 

Cancer 

Backpack  Applications 

Applicator 

—                   — 

AT,  4D,  DP,  HX, 
SI,TC,  DE 

AT,  4D,  DP, 
DC,  GP,  SI 

AT,  SI 

Ground  Mechanical  Operations 

Applicator 

—                   — 

4D,  DP,  SI,  TC 

AT  DC,  GP, 
SI,TB 

AT  SI 

Mixer-loader 

—                   — 

4D 

AT  DC 

AT 

Applicator/mixer-loader 

—                   — 

4D,  SI 

AT,  DC,  SI,  TB 

AT  SI 

Hand  Applications 

Applicator 

4D,  TC             AT,  TB 

AT,  CS,  4D,  DP, 
SI.TB,  TC,  DE 

AT,  4D,  DP,  DC, 
GP,  SI,  TB,  TC 

AT,  4D,  SI 

AT  =  Atrazlne;  CS  =  Chlorsulfuron;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  GP  =  Glyphosate;  HX  =  Hexazinone;  SI  = 
Simazine;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel. 

Dalapon  -  Since  drafting  this  document,  producers  are  no  longer  manufacturing  formulations  registered  for  proposed  use. 
Therefore,  dalapon  is  no  longer  considered  for  use. 

Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater 
than  1-in-1  million. 


Table  3-17 
Highi  Risks  From  Accidents  From  Herbicide  Use  on  Rangeland 


Exposure  Scenario 


Systemic 


Reproductive 


Cancer 


Skin  Spill,  Concentrate 
Skin  Spill,  Mixture 
Direct  Spray,  Person 

Drinking  Directly  Sprayed  Water 

Eating  Fish  From  Directly 
Sprayed  Water 

Immediate  Reentry,  Hiker 

Immediate  Reentry,  Picker 


AM,  AT,  CP,  4D,  DC,  GP, 
HX,  IP,  PC,TC,  DE,  KE 

AM,  AT,  CP  4D,  DP  DC,  GP 
HX,  IP  PC,  TB,  TC,  DE,  KE 

AM,  AT  4D,  DP,  DC,  TB,  TC 


AM,  4D 
AM,  4D,  TC 


AM,  AT,  4D,  DP  DC 
GP  TB,  TC,  DE 


AM,  AT,  CP  4D,  DC,  GP 
HX,  IP  PC,  TC,  DE,  KE 

AM,  AT,  CP  4D,  DP  DC,  GP 
HX,  IP  PC,  TB,  TC,  DE,  KE 

AT  4D,  DC, 
GP  TB,  DE 


4D,  DC 


AT,  4D,  DP  DC,  GP  TB,  TC 


AM,  AT,  4D 
AM,  AT  4D 


AM 
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Table  3-17  (Continued) 
High  Risl(s  From  Accidents  From  Herbicide  Use  on  Rangeland 


Exposure  Scenario 


Systemic 


Reproductive 


Cancer 


Eating  Directly  Sprayed  Berries 

Drinking  Water  Contaminated  by 
a  Jettison  of  IVIixture 

Drinl<ing  Water  Contaminated  by 
a  Trucl<  Spill 


AlVI,  AT,  4D 

AM,  AT,  4D,  DP,  DC, 
PC,  TB,  TC,  DE 

AlVI,  AT,  CP,  4D,  DP,  DC,  GP, 
HX,  PC,  TB,  TC,  DE,  KE 


AT,  4D,  DC,  TB 

AM,  AT,  4D,  DP, 
DC,  GP,  TB 

AM,  AT,  4D,  DP  DC, 
GP,  HX,  PC,  TB,  TC 


AM 
AM 

AM,  AT  4D 


AM  =  Amitrole;  AT  =  Atrazine;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  GP  =  Glyphosate;  HX  =  Hexazinone; 
IP  =  Imazapyr;  PC  =  PIcloram;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 

Amitrole  -  BLM  has  reexamined  the  risk  assessment  and  examined  additional  data.  BLM  has  determined  that  amitrole  is 
no  longer  considered  for  proposed  use  in  this  document.  Amitrole  will  be  deleted  in  the  Record  of  Decision. 

Dalapon  -  Since  drafting  this  document,  producers  are  no  longer  manufacturing  formulations  registered  for  proposed  use. 
Therefore,  dalapon  is  no  longer  considered  for  use. 

Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater 
than  1-in-1  million. 


Table  3-18 
High  Risks  From  Accidents  From  Herbicide  Use  on  Public-Domain  Forest  Land 


Exposure  Scenario 


Systemic 


Reproductive 


Cancer 


Skin  Spill,  Concentrate 
Skin  Spill,  Mixture 
Direct  Spray,  Person 

Drinking  Directly  Sprayed  Water 

Eating  Fish  From  Directly 
Sprayed  Water 

Immediate  Reentry,  Hiker 

Immediate  Reentry,  Picker 


AM,  AT  OS,  4D,  DC,  GP,  HX, 
IP,  PC,  SI,  TC,  DE,  KE 

AM,  AT  CS,  4D,  DP  DC,  OR  HX, 
IP,  PC,  SI,  TB,  TC,  DE,  KE 

AM,  AT  4D,  DP,  DE 
HX,  SI.TB,  TC 

AM,  AT  4D 

AM,  AT,  4D,  SI,  TC 


AM,  AT  4D,  DP,  DC,  GP 
HX,  SI,  TB,  TC,  DE 


AM,  AT  CS,  4D,  DC,  GP,  HX,  AM,  AT  4D,  SI 

IPPC,  SI,  TC,  DE,  KE 

AM,  AT  CS,  4D,  DP,  DC,  GP  HX,        AM,  AT  4D,  SI 
IP  PC,  SI,TB,  TC,  DE,  KE 

AT  4D,  DP  DC,  GP  SI,  TB,  TC  AT 


AT  — 

AT  4D,  DC,  SI  AM 

AT  4D,  DP  DC,  GP  SI,  TB,  TC  AT  SI 


Eating  Directly  Sprayed  Berries  AM,  AT,  4D,  SI,  TC 


Drinking  Water  Contaminated  by 
a  Jettison  of  Mixture 

Drinking  Water  Contaminated  by 
a  Truck  Spill 


AM,  AT  4D,  DP  DC,  HX, 
PC,  SI,  TB,  TC,  DE 

AM,  AT  CS.  4D,  DP  DC.  GP, 
HX,  PC,  SI,TB,  TC,  DE,  KE 


AM  =  Amitrole;  AT  =  Atrazine;  CS  =  Chlorsulfuron;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba;  GP  =  Glyphosate;  HX  =  Hexazinone; 
IP  =  Imazapyr;  PC  =  Picloram;  SI  =  Simazine;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 

Amitrole  -  BLM  has  reexamined  the  risk  assessment  and  examined  additional  data.  BLM  has  determined  that  amitrole  Is 
no  longer  considered  for  proposed  use  in  this  document.  Amitrole  will  be  deleted  in  the  Record  of  Decision. 

Dalapon  -  Since  drafting  this  document,  producers  are  no  longer  manufacturing  formulations  registered  for  proposed  use. 
Therefore,  dalapon  is  no  longer  considered  for  use. 

Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater 

than  1-in-1  million. 
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AT  4D,  DC,  SI,  TB 

AM 

AM,  AT  4D.  DP  DC, 
GP  SI,  TB.  TC 

AM,  AT 

AM,  AT  4D,  DP  DC,  GP 
HX,  PC,  SI.  TB,  TC 

AM,  AT  4D,  SI 
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Table  3-19 
High  Risks  From  Accidents  From  Herbicide  Use  on  Oii  and  Gas  Sites 


Exposure  Scenario 


Systemic 


Reproductive 


Cancer 


Skin  Spill,  Concentrate 
Skin  Spill,  Mixture 
Direct  Spray,  Person 

Drinking  Directly  Sprayed  Water 

Eating  Fish  From  Directly 
Sprayed  Water 

Immediate  Reentry,  Hiker 

Immediate  Reentry,  Picker 

Eating  Directly  Sprayed  Berries 

Drinking  Water  Contaminated  by 
a  Jettison  of  Mixture 

Drinking  Water  Contaminated  by 
a  Truck  Spill 


All  except  DP,  TB 

All 

AM,  AT,  BR,  CP,  4D,  DP,  DC, 
DU,  HX,  SI.TB,  TC,  DE 


AX  DU 


All  except  Imazapyr 


All,  except  DP,  TB 

All 

AT,  BR,  4D,  DP,  DC,  DU, 
GP  SI,  TB,  TC 


AT 


AM,  AT,  BR,  CP,  4D,  DP,  DC, 
DU,  GP  HX,  PC,  SI,  SM,  TB, 
TC 


AM,  AT  BR,  4D,  SI 
AM,  AT  BR,  4D,  SI 
AT,  SI 


AM,  AT  BR,  4D,  SI 


AM  =  Amitrole;  AT  =  Atrazine;  BR  =  Bromacil;  CS  =  Chlorsulfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba; 
DU  =  Diuron;  GP  =  Glyphosate;  HX  =  Hexazinone;  IP  =  Imazapyr;  MP  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Picloram; 
SI  =  SImazine;  SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 

Amitrole  -  BLM  has  reexamined  the  risk  assessment  and  examined  additional  data.  BLM  has  determined  that  amitrole  is 
no  longer  considered  for  proposed  use  in  this  document.  Amitrole  will  be  deleted  in  the  Record  of  Decision. 

Dalapon  -  Since  drafting  this  document,  producers  are  no  longer  manufacturing  formulations  registered  for  proposed  use. 
Therefore,  dalapon  is  no  longer  considered  for  use. 

Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater 
than  1-in-1  million. 


Table  3-20 
High  Risi(s  From  Accidents  From  Herbicide  Use  on  Rights-of-Way 


Exposure  Scenario 


Systemic 


Reproductive 


Cancer 


Skin  Spill,  Concentrate 
Skin  Spill,  Mixture 
Direct  Spray,  Person 

Drinking  Directly  Sprayed  Water 

Eating  Fish  From  Directly 
Sprayed  Water 

Immediate  Reentry,  Hiker 

Immediate  Reentry,  Picker 

Eating  Directly  Sprayed  Berries 


All  except  DP,  TB 

All 

AM,  AT  BR,  CP  4D,  DP  DC, 
DU,  HX,  SI,  TB,  TC,  DE 

AM,  AT  4D,  DP  DU,  SI, 
TC 

AM,  AT  BR,  CP  4D,  DP 
DU,  HX,  SI,  TC 

ATDU 

AM,  AT  BR,  CP  4D,  DP 
DC,  DU,  GP  HX,  MF,  SI, 
SM,  TB,  TC,  DE 

AM,  AT  BR,  CP  4D,  DP 
DU.  HX,  SI,  TB,  TC 


All  except  DP  TB 

All 

AT,  BR,  4D,  DP  DC,  DU, 
GP  SI,  TB,  TC 

AT  DU,  SI,  TB 

AM,  AT  BR,  4D,  DP,  DC, 
DU,  Si,  TB,  TC 

AT 

AT  BR,  CP  4D,  DP  DC,  DU, 
GP  HX,  SI,  TB,  TC 

AM,  AT  BR,  4D,  DP  DC, 
DU,  SI,  TB,  TC 


AM,  AT  BR,  4D,  SI 
AM,  AT  BR,  4D,  SI 
AT  SI 

AM,  AT 

AM,  AT  SI 

AT  SI 
AM,  AT  SI 
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Table  3-20  (Continued) 
High  Risl(S  From  Accidents  From  Herbicide  Use  on  Rights-of-Way 


Exposure  Scenario 


Systemic 


Reproductive 


Cancer 


Drinking  Water  Contaminated  by       AM,  AT,  BR,  CP,  4D,  DP,  DC, 
a  Jettison  of  Mixture  DU,  HX,  PC,  SI,  SM,  TB,  TC, 

DE 

Drinking  Water  Contaminated  by       All  except  IP 
a  Truck  Spill 


AM,  AT,  BR,  4D,  DP,  DC,  DU, 
GP,  HX,  Si,  TB,  TC 

AM,  AT  BR,  CP,  4D,  DP,  DC, 
DU,  GP,  HX,  PC,  SI,  SM, 
TB,  TC 


AM,  AT  SI 


AM,  AT  BR,  4D,  SI 


AM  =  Amitrole;  AT  =  Atrazine;  BR  =  Bromacil;  CS  =  Ctilorsulfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba; 
DU  =  Diuron;  GP  =  Glyphosate;  HX  =  Hexazinone;  IP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Picloram; 
SI  =  Simazine;  SM  =  Sulfometuron  methyl;  TB  =  Tebuthkjron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 

Amitrole  -  BLM  has  reexamined  the  risk  assessment  and  examined  additional  data.  BLM  has  determined  that  amitrole  is 
no  longer  considered  for  proposed  use  in  this  document.  Amitrole  will  be  deleted  in  the  Record  of  Decision. 

Dalapon  -  Since  drafting  this  document,  producers  are  no  longer  manufacturing  formulations  registered  for  proposed  use. 
Therefore,  dalapon  is  no  longer  considered  for  use. 

Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater 
than  1-in-1  million. 


Table  3-21 
High  Risks  From  Accidents  From  Herbicide  Use  on  Recreation  and  Cultural  Sites 


Exposure  Scenario 


Systemic 


Reproductive 


Cancer 


Skin  Spill,  Concentrate 
Skin  Spill,  Mixture 
Immediate  Reentry,  Hiker 
immediate  Reentry,  Picker 

Eating  Directly  Sprayed  Berries 

Drinking  Water  Contaminated  by 
a  Truck  Spill 


All  except  DP,  TB 
AM 

AT,  4D,  DP,  DC,  GP, 
HX,  Si,  TB,  TC,  DE 

AT,  4D,  SI 

All  except  iP 


All  except  DP,  TB 
Ail 


AT,  4D,  DP,  DC, 
GP,  SI,  TB,  TC 

AT,  DC,  SI,  TB 

AT,  4D,  DP,  DC,  GP,  HX,  PC, 
SI,  TB,  TC 


AT,  4D,  Si 
AT,  4D,  SI 

SI 

AT,  4D,  SI 


AM  =  Amitrole;  AT  =  Atrazine;  BR  =  Bromacil;  CS  =  Chlorsulfuron;  CP  =  Clopyralid;  4D  =  2,4-D;  DP  =  Dalapon;  DC  =  Dicamba; 
DU  =  Diuron;  GP  =  Glyphosate;  HX  =  Hexazinone;  IP  =  Imazapyr;  MF  =  Mefluidide;  MM  =  Metsulfuron  methyl;  PC  =  Picloram; 
SI  =  Simazine;  SM  =  Sulfometuron  methyl;  TB  =  Tebuthiuron;  TC  =  Triclopyr;  DE  =  Diesel;  KE  =  Kerosene. 

Amitrole  -  BLM  has  reexamined  the  risk  assessment  and  examined  additional  data.  BLM  has  determined  that  amitrole  is 
no  longer  considered  for  proposed  use  in  this  document.  Amitrole  will  be  deleted  in  the  Record  of  Decision. 

Dalapon  -  Since  drafting  this  document,  producers  are  no  longer  manufacturing  formulations  registered  for  proposed  use. 
Therefore,  dalapon  is  no  longer  considered  for  use. 

Note:  High  risks  are  defined  as  those  exposures  that  may  result  in  a  margin  of  safety  less  than  100  or  a  cancer  risk  greater 
than  1-in-1  million. 
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SECTION  2 


IMPACTS  BY  ALTERNATIVE 


VEGETATION 

The  overall  effect  of  all  alternatives  would  be 
changes  in  vegetation  composition,  structure,  or  pro- 
ductivity in  the  areas  treated.  In  some  instances,  cer- 
tain species  would  be  suppressed  or  removed  as  a 
result  of  treatment.  Other  species  would  increase, 
while  others  would  remain  essentially  unchanged.  In 
some  instances,  vegetation  would  be  rejuvenated  or 
resized.  Species  and  structural  diversity  of  a  given 
site  may  be  enhanced  or  reduced,  depending  on 
treatment  objectives  and  kind  of  site.  The  results  of 
treatment  would  include  enhanced  structure  and 
diversity  of  wildlife  habitat,  increased  productivity  of 
herbaceous  vegetation  and  browse,  enhanced  pro- 
ductivity of  commercially  valuable  trees,  suppres- 
sion of  noxious  weeds,  reduced  fire  and  safety  haz- 
ards, and  maintenance  of  a  community  in  a 
particular  successional  stage  that  best  meets  land 
use  objectives  for  the  site. 

Herbicides  would  provide  greater  control  of 
resprouting  vegetation  than  other  treatments,  partic- 
ularly when  applied  before  burning.  Manual  meth- 
ods would  be  used  primarilyto  suppress  targetvege- 
tation  that  does  not  resprout  and  in  sensitive  areas, 
such  as  riparian  areas,  where  extreme  control  over 
application  is  necessary.  Mechanical  treatments 
would  temporarily  remove  competing  vegetation 
from  sites  and  would  often  be  reseeded  following 
treatment,  but  would  aid  germination  of  grasses  and 
hardwoods  in  forest  situations. 

Management  after  treatment  is  as  important  as 
treatment  selection  to  ensure  that  treatment  objec- 
tives are  met  in  the  long  term.  Post-treatment  man- 
agement is  addressed  in  local  land-use  plans  and 
activity  plans,  such  as  area  of  critical  environmental 
concern  plans,  habitat  management  plans,  allot- 
ment management  plans,  watershed  plans,  and  coor- 
dinated resource  management  plans. 

Underall  alternatives,  decisions  pertaining  totreat- 
ment  locations  and  acreages  are  affected  by  and  con- 
sider BLM  past  actions,  actions  of  other  agencies, 
and  natural  events  such  as  wildfire  occurrence,  in 
order  to  avoid  adverse  cumulative  impacts.  A  pro- 
posed treatment  might  be  postponed  or  abandoned 
altogether  if  a  wildfire  occurred  in  or  near  the  treat- 
ment area,  making  treatment  either  unnecessary  or 
potentially  impacting  too  much  of  the  local  area  at 
one  time.  Treatments  may  be  implemented  in  con- 
junction with  other  agencies  to  achieve  common 
objectives  across  different  land  jurisdictions,  or  co- 


ordinated to  avoid  adverse  cumulativeeffects  of  inde- 
pendent actions  of  different  agencies.  Coordination 
between  BLM  and  other  agencies  for  vegetation 
treatments  and  other  agency  actions  is  generally 
guided  by  various  written  agreements  between  local 
offices.  Coordination  requirements  and  cumulative 
effects  are  part  of  the  site-specific  environmental 
analysis  documentation  for  every  proposed  treat- 
ment. 

Riparian  areas,  including  xeroriparian  dry  washes, 
will  be  avoided  under  all  alternatives  and  site- 
specific  treatments  except  where  saltcedar  control 
has  been  proposed.  Standard  operating  procedures 
and  mitigation  are  designed  to  minimize  or  eliminate 
impacts  to  riparian  vegetation  and  are  addressed  in 
the  site-specific  environmental  analysis  for  the  pro- 
posed project.  Therefore,  except  where  specific 
treatments  are  designed  to  control  or  manage  vege- 
tation within  riparian  areas,  there  will  be  no  signif- 
icant adverse  impacts  to  riparian  zones  in  any  anal- 
ysis region  under  any  alternative.  For  these  reasons, 
riparian  vegetation  will  not  be  discussed  in  detail. 

The  few  treatments  proposed  within  riparian  areas 
are  either  for  controlling  noxious  weeds  or  nonna- 
tive  problem  species  such  as  saltcedar.  All  treat- 
ments are  for  small  acreages  and  generally  consist 
of  manual  applications  of  control  measures  to  indi- 
viduals, such  as  chainsawing  saltcedar  and  painting 
the  stump  with  herbicide.  The  techniques  required 
to  achieve  effective  control  minimize  the  opportu- 
nity for  undesired  impacts. 

The  proposed  acreage  for  biological  treatments 
under  all  alternatives  primarily  targets  introduced 
species  that  have  been  designated  as  noxious 
weeds.  Biological  treatments  may  occur  in  any  anal- 
ysis region  in  any  portion  of  the  EIS  area.  The  use 
of  biological  treatments  depends  on  the  nature  of 
the  target  species,  dispersal  of  the  weed,  and  avail- 
ability of  appropriate  biological  control  agents.  The 
objective  of  biological  control  methods  is  to  bring 
weeds  to  an  economic  control  level,  not  to  eradicate 
them.  Generally,  a  complex  of  agents  is  necessary 
to  do  this,  and  control  is  attained  only  over  a  period 
of  several  to  many  years.  BLM  is  working  vvith  other 
Federal  agencies  and  universities  to  identify  and  test 
potential  biological  agents  for  use  on  noxious  weed 
species.  Before  an  agent  may  be  released,  extensive 
testing  must  be  done  to  ensure  that  potential  agents 
are  host-specific  and  will  not  be  detrimental  to  eco- 
nomically important  or  endangered  or  threatened 
species,  and  that  they  do  not  carry  parasites  and  dis- 


3-97 


ENVIRONMENTAL  CONSEQUENCES 


eases.  In  addition,  interaction  between  potential 
agents  is  examined,  and  the  environments  in  which 
they  operate  most  effectively  are  determined  before 
release. 

The  sagebrush  and  plains  grasslands  analysis 
regions  together  contain  nearly  three-fourths  of  the 
acres  proposed  for  treatment  under  each  alternative, 
while  the  remaining  analysis  regions  each  constitute 
10  percent  or  less  of  proposed  treatment  acreage. 
The  greatest  acreages  of  vegetation  treatment  are 
proposed  under  Alternative  1  (Table  1-1).  Alterna- 
tive 1  is  the  only  alternative  that  allows  a  choice  of 
the  treatment  method  or  program  chemical  that 
would  be  best  suited  to  meet  site-specific  treatment 
objectives.  Acreages  proposed  for  treatment  under 
Alternatives  2  and  4  are  similar,  but  their  impacts  to 
vegetation  would  be  quite  different.  Chemically 
treated  acreage  under  Alternative  4  would  be  more 
than  three  times  the  chemically  treated  acreage 
under  Alternative  2.  Acreage  treated  by  prescribed 
fire  would  begreatest  under  Alternatives.  Many  nox- 
ious weeds  would  remain  uncontrolled  under  Alter- 
natives. Alternative  5  proposes  less  acreage  fortreat- 
ment  than  any  of  the  alternatives,  as  well  as  fewer 
acres  of  chemical  treatment  than  any  alternative 
except  Alternative  3. 


Alternative  1:  Proposed  Action 

Under  Alternative  1,  all  available  treatment 
methods— manual,  mechanical,  biological,  pre- 
scribed burning,  and  chemical— could  be  used.  The 
sequence  of  treatments  would  be  selected  to  take 
maximum  advantage  of  the  characteristics  of  the 
treatments,  target  species,  and  environmental  con- 
siderations—to get  desired  results.  The  treatment 
selection  would  be  determined  by  evaluating  treat- 
ment objectives  along  with  information  on  the  phy- 
siological response  of  species  in  the  target  commu- 
nity to  different  treatment  methods,  the  composition 
and  productivity  of  vegetation  in  the  target  area,  envi- 
ronmental considerations  (proximity  of  human  hab- 
itations and  water  bodies,  endangered  species. 
National  Parks,  and  so  on),  and  physical  site  char- 
acteristics (such  as  soil  type,  rockiness,  and  slope). 

The  proposed  treatment  area  of  371 ,640  average 
annual  acres  per  year  comprises  0.23%  (about  one- 
quarter  of  one  percent)  of  the  total  BLM  lands  within 
the  EIS  area  (Table  2-1).  Over  the  past  10  years,  wild- 
fires have  burned  an  average  of  529,610  BLM  acres 
per  year  in  the  EIS  area  (BLM  1990).  This  is  about 
0.34%  (about  one-third  of  one  percent)  of  the  EIS 
area.  Together,  the  average  annual  disturbance 
would  amount  to  about  901 ,250  acres,  or  about  0.6% 
(six-tenths  of  one  percent)  of  BLM  lands  within  the 
EIS  area.  The  extent  of  vegetative  disturbance  is  not 
additive  over  the  life  of  the  EIS.  Repeated  wildfires 
occur  in  these  same  areas  planned  for  treatment. 


When  this  occurs,  acreage  is  reduced  accordingly. 
The  largest  degree  of  cumulative  impact  under  the 
Proposed  Action  is  that  vegetation  will  be  managed 
and  maintained  under  guidelines  determined  by 
local  land  use  plans.  Undesirable  cumulative  effects 
are  possible  but  unlikely  because  of  the  scope  and 
design  of  the  Proposed  Action.  Areas  to  be  treated 
are  small  in  relation  to  the  total  EIS  area  and  treat- 
ments will  not  be  repeated  during  the  life  of  the  EIS. 

Under  Alternative  1,  herbicides  would  be  used  to 
treat  the  largest  number  of  acres,  followed  by  pre- 
scribed burning,  mechanical,  biological,  and  man- 
ual methods.  For  all  the  vegetation  analysis  regions 
under  this  alternative,  noxious  weeds  would  be 
treated  primarily  by  chemical  and  biological  meth- 
ods. Oil  and  gas  production  facilities,  recreation 
areas,  and  rights-of-way  would  be  treated  by  chem- 
ical and  mechanical  methods,  with  manual  and  bio- 
logical methods  used  when  appropriate.  Rangeland 
areas  would  be  treated  predominantly  by  chemicals, 
prescribed  burning,  biological  and  some  mechani- 
cal treatment. 


Sagebrush 

More  than  one-half  of  the  acreage  proposed  for 
treatment  under  Alternative  1  would  be  in  this  anal- 
ysis region.  The  primary  treatment  methods  would 
be  prescribed  fire  and  chemicals.  Prescribed  fire 
would  favor  herbaceous  vegetation  over  woody  spe- 
cies in  the  short  term,  and  treated  areas  would  reflect 
this.  Herbicides  would  be  used  on  rangeland  dom- 
inated by  introduced  annual  grasses,  such  as  cheat- 
grass  and  medusahead,  followed  by  revegetation 
with  perennial  species.  Chemicals  also  would  be 
used  tosuppressshrubs  in  favor  of  herbaceous  vege- 
tation on  some  areas.  The  relative  proportion  of 
shrubs  to  herbaceous  species  left  in  treated  areas 
would  vary,  depending  on  site  management  objec- 
tives. Chemical  treatments  that  target  woody  spe- 
cies also  may  initially  damage  the  herbaceous  com- 
ponent, particularly  forbs,  but  productivity  would 
recover  in  the  short  term.  Vegetation  cover  would 
initially  be  reduced  following  treatments  but  recover 
intheshortterm.  Long-term  impactsincludeareduc- 
tion  in  the  extent  of  acreage  dominated  by  annual 
grasses,  increase  in  acres  of  perennial  vegetation, 
and  more  sites  with  a  shrub  mosaic  or  predomi- 
nantly herbaceous  composition  rather  than  closed 
stands  dominated  by  shrubs. 


Desert  Shrub 

Little  treatment  is  proposed  in  this  analysis  region 
under  Alternative  1.  Small  acreages  of  saltcedar 
would  be  controlled  and  converted  to  native,  multi- 
species  riparian  vegetation.  Short-term  negative 
losses  of  cover  would  occur,  but  reestablishing 
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native  vegetation  would  result  in  significant  long- 
term  benefits,  particularly  to  the  habitats  of  small 
birds,  mammals,  reptiles,  and  amphibians.  Other 
treatments  would  be  done  with  chemicals  or  by  me- 
chanical, manual,  or  biological  methods  to  control 
noxious  weeds  and  to  reduce  fire  or  other  safety  haz- 
ards on  rights-of-way,  recreation  areas,  and  oil  and 
gas  production  facilities. 


Southwestern  Shrubsteppe 

This  analysis  region  ranks  just  below  pinyon- 
juniper  in  the  number  of  acres  proposed  for  treat- 
ment under  Alternative  1.  The  primary  treatment 
methods  would  be  prescribed  fire  and  chemicals. 
Prescribed  fire  favors  herbaceous  vegetation  and 
sprouting  woody  species.  Chemical  treatments 
would  most  often  suppressthesprouting  woody  spe- 
cies when  they  are  in  closed  stands  without  suffi- 
cient fine  fuel  to  carry  a  fire.  Prescribed  fire  would 
control  very  young  plants  and  maintain  communi- 
ties already  dominated  by  herbaceous  species,  or  it 
would  follow  a  chemical  treatment  to  burn  standing 
dead  woody  material  that  inhibits  movement  and 
access  to  forage  by  animals.  Chemical  treatments 
that  target  woody  species  also  might  initially  dam- 
age the  herbaceous  component,  particularly  broad- 
leaf  species,  but  productivity  would  recover  in  the 
short  term. 

Small  acreages  of  saltcedar  would  be  controlled 
and  converted  to  native,  multispecies  riparian  vege- 
tation. Short-term  negative  losses  of  cover  would  oc- 
cur, but  reestablishing  native  vegetation  would 
result  in  significant  long-term  benefits,  particularly 
to  the  habitats  of  small  birds,  mammals,  reptiles,  and 
amphibians.  The  most  significant  impact  of  Alterna- 
tive 1  in  this  analysis  region  would  be  to  increase  the 
proportion  of  herbaceous  vegetation  relative  to 
woody  vegetation.  Grasses  would  be  favored 
slightly  over  forbs  in  most  chemically  treated  areas. 
Treatment  would  initially  reduce  total  vegetative 
cover  on  the  treated  site,  but  it  would  recover  in  the 
shortterm.  Long-term  effects  include  increased  acre- 
age with  a  shrub  mosaic  or  predominantly  herba- 
ceous composition  rather  than  stands  dominated  by 
shrubs. 


Chaparral-Mountain  Shrub 

Treatments  proposed  in  this  analysis  region  do 
not  constitute  a  significant  portion  of  the  treatment 
program  under  Alternative  1.  Prescribed  fire,  chem- 
icals, and  mechanical  treatment  would  be  used  most 
often  in  interior  chaparral  communities.  Prescribed 
fire  alone  would  open  and  rejuvenate  decadent 
stands  of  shrubs,  increase  the  diversity  and  produc- 
tivity of  the  herbaceous  component,  and  reduce  fuel 


loading  and  continuity.  Chemical  and  mechanical 
treatments,  in  conjunction  with  fire,  would  be  done 
if  conversion  from  shrub-dominated  to  herbaceous 
communities  was  desired  in  local  areas.  Increased 
water  yield  also  might  result  if  the  community  is  con- 
verted to  grassland.  Prescribed  fire  would  be  the 
most  commonly  used  treatment  method  proposed 
in  mountain  shrub  communities  to  resize  and  reju- 
venate stands  of  Gambel  oak  and  mountain  mahog- 
any for  wildlife.  The  vegetation  cover  would  initially 
be  reduced  after  treatment  but  would  recover  in  the 
short  term.  Long-term  impacts  would  include  the 
maintenance  of  a  more  open  and  vigorous  shrub 
component  and  increased  productivity  of  herba- 
ceous species  on  some  sites. 


Pinyon-Junlper 

This  analysis  region  comprises  slightly  less  than 
10  percent  of  the  acreage  proposed  for  treatment 
under  Alternative  1 .  Treatment  methods  would  most 
frequently  be  mechanical  and  prescribed  fire.  Both 
of  these  methods  favor  herbaceous  species  over 
woody  species.  The  long-term  impact  of  Alternative 
1  in  this  analysis  region  would  be  to  increase  the 
abundance  and  diversity  of  herbaceous  vegetation 
and  understory  shrubs  and  to  decrease  tree  cover. 
The  relative  proportion  of  trees  to  other  species  left 
in  treated  areas  would  vary,  depending  on  site  man- 
agement objectives. 


Plains  Grassland 

Approximately  20  percent  of  the  acreage  pro- 
posed fortreatment  under  Alternative!  is  in  this  anal- 
ysis region.  Prescribed  fire  and  chemical  treatments 
would  be  used  most  often.  The  major  impact  would 
be  an  increase  in  herbaceous  species,  primarily 
grasses,  and  a  decrease  in  the  density  and  abun- 
dance of  woody  species.  The  vegetation  cover 
would  be  reduced  initially  after  treatment  but 
recover  in  the  short  term.  Long-term  impacts  would 
be  maintenance  of  mostly  open  grassland  commu- 
nities. 


Mountain/Plateau  Grasslands 

Treatments  in  this  analysis  region  do  not  consti- 
tute a  significant  portion  of  the  treatment  program 
underAlternativel.  Proposed  treatments  would  con- 
sist mainly  of  chemicals  or  prescribed  fire  to  control 
noxious  weeds  or  other  herbaceous  species  or  to 
suppress  woody  species.  Some  treatments  might  be 
started  to  control  vegetation  on  rights-of-ways,  oil 
and  gas  facilities,  and  recreation  areas  by  chemical, 
mechanical,  biological,  or  manual  methods. 
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Coniferous/Deciduous  Forests 

This  analysis  region  comprises  the  least  acreage 
proposed  for  treatment  under  Alternative  1,  mostly 
because  BLM  administers  so  little  forested  land. 
Forests  would  be  managed  primarily  by  combina- 
tions of  chemical,  mechanical,  and  prescribed  fire 
methods.  Most  of  the  treatment  acreage  proposed 
for  this  analysis  region  is  in  important  timber- 
producing  areas.  Significant  impacts  of  Alternative 
1  in  this  analysis  region  would  include  reduced  fuel 
loads  and  reduced  understory  competition  for 
timber  species.  Some  treatments  might  be  initiated 
to  control  vegetation  on  rights-of-ways,  oil  and  gas 
facilities,  and  recreation  areas  by  chemical,  mechan- 
ical, biological,  or  manual  methods. 


Alternative  2:  No  Aerial  Application 
of  Herbicides 

Under  Alternative  2,  aerial  applications  of  herbi- 
cides (Figure  3-6)  would  not  be  permitted.  The  con- 
trol of  some  target  species  in  many  areas  would  not 
be  as  effective  as  that  u  nder  Alternative  1 ,  and  retreat- 
ment  or  maintenance  treatments  would  have  to  be 


done  more  frequently.  Exact  combinations  of  man- 
ual, mechanical,  bilogical,  prescribed  fire,  and 
ground  herbicide  treatments  (Figure  3-7)  would  be 
determined  as  was  done  for  Alternative  1.  Under 
Alternative  2,  prescribed  fire  would  be  used  on  the 
greatest  number  of  acres,  followed  by  mechanical, 
bilological,  chemical,  and  manual  treatments  (Table 
1-1). 

The  322,868  acre  average  annual  treatment  level 
proposed  under  Alternative  2  represents  0.20%  of 
the  total  BLM  lands  within  the  EIS  area  (Table  2-1). 
Including  wildfire  occurrence  as  stated  for  the  Pro- 
posed Action,  average  annual  disturbance  would  be 
about  0.54%  of  BLM  lands  within  the  EIS  area  for  this 
alternative.  The  extent  of  vegetative  disturbance  is 
not  additive  over  the  life  of  the  EIS.  Repeated  wild- 
fires occur  in  these  same  areas  planned  for  treat- 
ment. When  this  occurs,  acreage  is  reduced  accord- 
ingly. Cumulative  effects  of  Alternative  2  would  be 
that  vegetation  management  objectives  of  local  land 
use  plans  would  not  be  met  within  prescribed  time- 
frames because  managers  would  have  fewer  treat- 
ment methods  available. 

Under  Alternative  2  for  all  the  vegetation  analysis 
regions,  noxious  weeds  would  be  treated  primarily 
by  biological  and  chemical  methods.  Oil  and  gas 


Figure  3-6.  Aerial  lierbicide  appiication. 
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Figure  3-7.  Equipment  for  ground  appiication  of  herbicides. 


production  facilities,  recreation  areas,  and  rights-of- 
way  would  be  treated  by  chemical  and  mechanical 
methods,  with  manual  and  biological  methods  used 
when  appropriate.  Rangeland  areas  would  be 
treated  predominantly  by  prescribed  burning.  The 
impacts  to  riparian  areas  would  be  the  same  as  those 
under  Alternative  1. 


Sagebrush 

Under  Alternative  2,  prescribed  fire  and  mechan- 
ical treatment  would  be  substituted  for  aerial  chem- 
ical application  as  much  as  possible  when  large 
acreages  are  proposed  for  treatment.  More  than  one- 
half  of  the  acres  proposed  for  treatment  under  this 
alternative  are  in  this  analysis  region,  although  total 
acreage  treated  would  decrease  relative  to  Alterna- 
tive 1.  Prescribed  fire  could  not  be  substituted  on 
sites  without  sufficient  fine  fuel  to  carry  a  fire,  and 
mechanical  treatment  could  not  be  substituted  on 
sites  where  sprouting  species  such  as  rabbitbrush 
might  be  increased  by  such  treatment.  Alternative  2 
would  preclude  chemical  treatment  of  rangelands 
dominated  by  nonnative  annual  grasses.  This  could 
result  in  potentially  significant  negative  cumulative 
effects  to  this  analysis  region  by  precluding  recla- 


mation of  these  areas  and  resulting  in  further  losses 
of  native  sagebrush  habitat  through  high  frequency 
of  wildfire. 

The  total  vegetative  cover  would  be  decreased 
immediately  after  treatment  but  recover  in  the  short 
term.  In  the  long  term,  however,  the  treatment  pro- 
gram under  Alternative  2  would  not  be  as  effective 
as  that  under  Alternative  1.  More  acres  would  con- 
tinue to  be  dominated  by  annual  grasses  and  mono- 
typical  stands  of  shrubs.  The  herbaceous  compo- 
nent of  communities  would  not  be  as  diverse  or 
productive  as  that  under  Alternative  1. 


Desert  Shrub 

The  effects  of  Alternative  2  in  this  analysis  region 
would  be  the  same  as  those  under  Alternative  1. 


Southwestern  Shrubsteppe 

Under  Alternative  2,  prescribed  fire  would  be  sub- 
stituted for  aerial  herbicide  application  as  much  as 
possible  when  large  acreages  are  proposed  for  treat- 
ment. Prescribed  fire  cannot  be  substituted  on  sites 
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lacking  sufficient  fine  fuel  to  carry  a  fire.  Controlling 
sprouting,  woody  species  in  areas  where  an  herba- 
ceous community  is  sought  could  be  difficult 
because  herbicide  use  would  be  limited  and  sprout- 
ing may  be  enhanced  by  burning  alone.  Mechanical 
treatment  could  not  be  substituted  for  aerial  chem- 
ical treatment  on  significant  acreage,  because  non- 
plowing  mechanical  treatments  would  not  prevent 
the  resprouting  and  redominance  of  woody  species 
and  plowing  treatments  kill  most  perennial  grasses 
and  forbs  that  are  unable  to  reproduce  vegetatively. 
Total  acreage  treated  in  this  analysis  region  would 
decrease  relative  to  Alternative  1. 

Under  Alternative  2,  the  vegetative  cover  would  be 
reduced  immediately  after  treatment  but  recover  in 
the  short  term.  In  the  long  term,  however,  this  treat- 
ment program  would  not  be  as  effective  on  upland 
communities  as  that  under  Alternative  1 .  More  acres 
would  continue  to  be  dominated  by  shrubs,  and  the 
herbaceous  component  of  communities  would  not 
be  as  diverse  or  productive  as  that  under  Alternative 
1. 


Chaparral-Mountain  Shrub 

The  impacts  of  Alternative  2  in  this  analysis  region 
would  be  similar  to  the  impacts  of  Alternative  1.  Total 
acreage  treated  also  would  be  similar  to  Alternative 
1.  However,  Alternative  2  would  preclude  the  com- 
bination of  aerially  applied  herbicides  with  pre- 
scribed fire  in  situations  where  a  predominantly  her- 
baceous community  is  desired  to  replace  shrub 
communities. 


reduced  immediately  after  treatment  but  recover  in 
the  short  term.  In  the  long  term,  however,  the  treat- 
ment program  under  Alternative  2  would  not  be  as 
effective  as  that  under  Alternative  1  because  more 
acres  would  continue  to  be  dominated  by  shrubs. 
The  herbaceous  component  of  communities  would 
not  be  as  diverse  or  productive  as  that  under  Alter- 
native 1. 


Mountain-Plateau  Grasslands 

Under  Alternative  2,  treatments  proposed  to  con- 
trol noxious  weeds  and  broadleaf  species  would  not 
be  as  effective  over  large  acreages  as  those  under 
Alternative  1.  However,  total  acreage  proposed  for 
treatment  under  this  alternative  is  similar  to  Alterna- 
tive 1.  Ground  application  of  chemicals,  prescribed 
fire,  or  mechanical  treatments  would  be  substituted 
to  the  extent  possible.  The  vegetative  cover  would 
be  reduced  immediately  after  treatment  but  recover 
in  the  short  term,  in  the  long  term,  however,  the  treat- 
ment program  under  Alternative  2  would  not  be  as 
effective  as  that  under  Alternative  1. 


Coniferous/Deciduous  Forest 

Alternative  2  would  preclude  much  understory 
control  in  new  commercial  timber  areas  because  pre- 
scribed fire  or  mechanical  treatments  are  not  satis- 
factory substitutes  in  that  situation.  Other  impacts 
would  be  similar  to  Alternative  1 .  Total  acreage  pro- 
posed for  treatment  is  similar  to  Alternative  1. 


PInyon-Junlper 

The  impacts  of  Alternative  2  in  this  analysis  region 
would  be  similar  to  the  impacts  of  Alternative  1, 
because  mechanical  and  prescribed  fire  treatments 
are  most  often  used  for  vegetation  treatments  in  this 
region.  Acreage  proposed  fortreatment  also  issim- 
ilar  to  Alternative  1. 


Plains  Grasslands 

Under  Alternative  2,  prescribed  fire  would  be  sub- 
stituted for  aerial  chemical  application  as  much  as 
possible  when  large  acreages  are  proposed  for  treat- 
ment. Acreage  proposed  for  treatment  under  this 
alternative  is  less  than  in  Alternative  1.  Prescribed 
fire  could  not  be  substituted  on  sites  lacking  suffi- 
cient fine  fuel  to  carry  a  fire.  Mechanical  treatment 
would  not  be  substituted  for  aerial  chemical  treat- 
ment on  significant  acreage.  Control  of  large  infes- 
tations of  noxious  weeds  or  other  broadleaf  species 
would  not  be  as  effective  under  Alternative  2  as  that 
under  Alternative  1.  The  vegetative  cover  would  be 


Alternative  3:  No  Use  of  Herbicides 

The  application  of  chemicals  would  not  be  permit- 
ted under  Alternative  3.  Control  of  some  target  spe- 
cies would  not  be  possible  in  some  areas  because 
of  lack  of  suitable  substitute  treatments.  Vegetation 
treatment  on  oil  and  gas  production  facilities  and 
rights-of-way  would  have  to  be  replaced  by  manual 
or  mechanical  methods  to  the  extent  possible,  or  not 
done  at  all.  The  latter  option  would  compromise  the 
safety  of  oil  and  gas  production  facilities  and  create 
impossible  maintenance  problems  on  some  rights- 
of-way.  Recreation  areas  would  be  treated  primarily 
by  mechanical  and  manual  methods. 

The  285,650  acre  average  annual  treatment  level 
proposed  under  Alternative  3  represents  0.18%  of 
total  BLM  lands  within  the  EIS  area  (Table  2-1).  In- 
cluding wildfire  occurrence  as  stated  for  Alternative 
1 ,  average  annual  disturbance  would  be  about  0.52% 
of  BLM  lands  within  the  EIS  area  for  this  alternative. 
Significant  adverse  long-term  and  cumulative 
effects  could  occur  under  this  alternative  in  all  anal- 
ysis regions,  including  riparian  areas,  by  further  in- 
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vasion  and  increase  of  noxious  weeds  or  undesira- 
ble nonnative  species  for  which  no  biological  con- 
trol was  available.  These  impacts  would  reach 
beyond  BLM  lands,  as  public  lands  would  provide 
a  source  for  infestation  of  adjacent  private  lands  or 
lands  managed  by  other  agencies  by  uncontrolled 
weeds. 

Exact  combinations  of  manual,  mechanical,  bio- 
logical, and  prescribed  burning  treatments  would 
otherwise  be  determined  as  for  those  under  Alterna- 
tive 1.  The  method  of  treatment  on  the  largest 
number  of  acres  would  be  prescribed  fire,  followed 
by  mechanical,  biological,  and  manual  methods 
(Table  1-1). 


Sagebrush 

Under  Alternative  3,  prescribed  fire  and  mechan- 
ical treatment  would  be  substituted  for  chemical 
application  as  much  as  possible.  More  than  one-half 
of  the  acreage  proposed  for  treatment  under  this 
alternative  would  occur  in  this  analysis  region,  but 
treated  acres  would  be  less  than  under  the  Proposed 
Action.  Prescribed  fire  would  have  to  be  carefully 
controlled  to  avoid  promoting  invasion  of  undesira- 
ble annual  species,  and  could  not  be  substituted  on 
sites  lacking  sufficient  fine  fuel  to  carry  a  fire.  Me- 
chanical treatment  could  not  be  substituted  on  sites 
where  sprouting  species  such  as  rabbitbrush  might 
be  increased  by  such  treatment.  The  total  acreage 
treated  in  this  analysis  region  would  decrease  rela- 
tive to  the  Proposed  Action.  Alternative  3  would  pre- 
clude chemical  treatment  of  rangelands  dominated 
by  nonnative  annual  grasses.  This  could  result  in 
potentially  significant  negative  cumulative  effects  to 
this  analysis  region  by  precluding  reclamation  of 
these  areas  and  resulting  in  further  losses  of  native 
sagebrush  habitat  through  high  frequency  of  wild- 
fire. 

The  total  vegetative  cover  would  decrease  imme- 
diately after  treatment  but  recover  in  the  short  term. 
In  the  long  term,  however,  the  treatment  program 
under  Alternative  3  would  not  be  as  effective  as  that 
under  Alternative  1.  More  acres  would  continue  to 
be  dominated  by  annual  grasses  and  monotypical 
stands  of  shrubs.  The  herbaceous  component  of 
communities  would  not  be  as  diverse  or  productive 
as  that  under  Alternative  1. 


Desert  Shrub 

The  impacts  of  Alternative  3  in  this  analysis  region 
would  mostly  be  in  riparian  areas,  on  oil  and  gas  facil- 
ities, and  on  rights-of-way.  Attempts  to  control  salt- 
cedar  in  many  riparian  areas  would  not  be  success- 
ful, and  reestablishment  of  native  vegetation  would 
be  poor. 


Southwestern  Shrubsteppe 

Under  Alternative  3,  prescribed  fire  would  be  sub- 
stituted for  chemical  application  as  much  as  possi- 
ble. However,  the  treated  acres  in  this  analysis  re- 
gion under  this  alternative  would  be  fewer  than 
under  Alternative  1 .  Prescribed  fire  could  not  be  sub- 
stituted on  sites  without  sufficient  fine  fuel  to  carry 
a  fire.  Mechanical  treatment  could  not  be  substituted 
for  aerial  chemical  treatment  on  significant  acreage. 
The  vegetative  cover  would  be  reduced  immediately 
after  treatment  but  recover  in  the  short  term.  In  the 
long  term,  however,  the  treatment  program  under 
Alternative  3  would  not  be  as  effective  as  under  Alter- 
native 1,  because  more  acres  would  continue  to  be 
dominated  by  shrubs  and  the  herbaceous  compo- 
nent of  communities  would  not  be  as  diverse  or  pro- 
ductive. Attempts  to  control  saltcedar  in  many  ripar- 
ian areas  would  not  be  successful,  and  reestab- 
lishment of  native  vegetation  would  be  poor. 


Chaparral-Mountain  Shrub 

The  impacts  of  Alternative  3  in  this  analysis  region 
would  be  similar  to  the  impacts  of  Alternative  1 ,  and 
treated  acreage  also  would  be  similar.  However, 
Alternative  3  would  preclude  the  combination  of 
aerially  applied  herbicides  with  prescribed  fire  in  sit- 
uations where  a  predominantly  herbaceous  commu- 
nity is  desired  to  replace  shrub  communities. 


Pinyon-Juniper 

The  impacts  of  Alternative  3  in  this  analysis  region 
would  be  similar  to  the  impacts  of  Alternative  1, 
because  mechanical  and  prescribed  fire  treatments 
are  most  often  used  for  vegetation  treatments  in  this 
region.  The  total  acres  treated  under  this  alternative 
would  be  only  slightly  fewer  than  those  under  Alter- 
native 1. 


Plains  Grasslands 

The  acreage  treated  in  this  analysis  region  under 
Alternative  3  would  be  less  than  under  any  other 
alternative  but  still  constitute  nearly  20  percent  of 
total  acreage  treated  under  this  alternative.  Pre- 
scribed fire  would  be  substituted  for  chemical  appli- 
cation as  much  as  possible  when  large  acreages  are 
proposed  for  treatment.  Prescribed  fire  could  not 
always  be  substituted  on  sites  without  sufficient  fine 
fuel  to  carry  a  fire  or  on  sites  inhabited  by  sprouting 
shrubs,  such  as  honey  mesquite,  sand  shinnery  oak, 
or  cholla.  Mechanical  treatment  would  not  be  substi- 
tuted for  aerial  chemical  treatment  on  significant 
acreage.  The  control  of  large  infestations  of  noxious 
weeds  or  other  broadleaf  species  would  not  be  as 
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effective  under  Alternative  3  as  that  under  Alterna- 
tive 1. 

The  vegetative  cover  would  be  reduced  imme- 
diately after  treatment  but  recover  in  the  short  term. 
In  the  long  term,  however,  the  treatment  program 
under  Alternative  3  would  not  be  as  effective  as  that 
under  Alternative  1.  More  acres  would  continue  to 
be  dominated  by  shrubs.  The  herbaceous  compo- 
nent of  communities  would  not  be  as  diverse  or  pro- 
ductive as  that  under  Alternative  1. 


Mountain/Plateau  Grasslands 

Under  Alternative  3,  treatments  proposed  to  con- 
trol noxious  weeds  and  broadleaf  species  would  not 
be  as  effective  over  large  acreages  as  those  under 
Alternative  1.  Prescribed  fire  or  mechanical  treat- 
ments would  be  substituted  to  the  extent  possible. 
The  vegetative  cover  would  be  reduced  immediately 
after  treatment  but  recover  in  the  short  term.  In  the 
long  term,  however,  the  treatment  program  under 
Alternative  3  would  not  be  as  effective  as  that  under 
Alternative  1. 


Coniferous/Deciduous  Forests 

Alternatives  would  preclude  much  control  of  com- 
peting vegetation  in  commercial  timber  areas,  and 
treated  acreage  in  this  analysis  region  under  this 
alternative  would  be  less  than  that  under  Alternative 
1.  Other  impacts  would  be  similar  to  Alternative  1, 
except  for  oil  and  gas  facilities  and  rights-of-way. 


The  extent  of  vegetative  disturbance  is  not  additive 
over  the  life  of  the  EIS.  Repeated  wildfires  occur  in 
these  same  areas  planned  for  treatment.  When  This 
occurs,  acreage  is  reduced  accordingly.  A  major 
cumu  lative  effect  of  Alternative  4  would  be  that  vege- 
tation management  objectives  of  local  land  use 
plans  would  not  be  met  because  prescribed  fire,  a 
valuable  treatment  method,  is  not  available. 


Sagebrush 

Under  Alternative  4,  chemicals  would  probably  be 
substituted  for  prescribed  fire  as  often  as  possible, 
increasing  chemically  treated  acreage  to  more  than 
that  under  any  other  alternative.  Effects  on  non- 
target  grasses  and  forbs  would  be  greatest  under 
this  alternative,  because  chemicals  commonly  used 
to  control  woody  species  in  this  analysis  region  also 
may  be  detrimental  to  herbaceous  vegetation,  partic- 
ularly forbs,  depending  on  such  factors  as  applica- 
tion rate  and  soil  texture. 

Vegetation  production  would  be  reduced  in  the 
short  term  after  treatment  but  increase  within  a  few 
years  of  treatment.  The  long-term  impact  of  this  al- 
ternative would  be  a  decrease  in  woody  species  and 
an  increase  in  herbaceous  species.  The  relative  pro- 
portion of  shrubs  to  herbaceous  species  left  in 
treated  areas  would  vary,  depending  on  site  manage- 
ment objectives.  Grasses  would  be  favored  slightly 
over  forbs.  Standing  dead  material  left  after  treat- 
ment cannot  be  burned  and  would  present  a  phys- 
ical obstruction  to  browse  and  forage  use  in  formerly 
dense  stands. 


Alternative  4:  No  Use  of  Prescribed 
Burning 

Under  Alternative  4,  prescribed  fire  would  not  be 
permitted  as  a  management  tool  to  treat  vegetation 
for  any  reason.  The  combinations  of  mechanical, 
manual,  biological,  and  chemical  treatments  used 
would  otherwise  be  determined  as  was  done  for 
Alternative  1.  Chemicals  would  be  used  on  more 
acres  under  Alternative  4  than  under  any  other  alter- 
native, followed  by  mechanical,  biological,  and  man- 
ual methods  (Table  1-1).  Noxious  weeds  would  be 
controlled  primarily  by  chemical  and  biological 
means;  oil  and  gas  production  facilities,  recreation 
areas,  and  rights-of-way  would  be  treated  by  chem- 
ical, mechanical,  biological,  and  manual  methods. 

The  318,470  acre  average  annual  treatment  level 
proposed  under  Alternative  4  represents  0.20%  of 
total  BLM  lands  within  the  EIS  area  (Table  2-1).  In- 
cluding wildfire  occurrence  as  stated  for  Alternative 
1 ,  average  annual  disturbance  would  be  about  0.54% 
of  BLM  lands  within  the  EIS  area  for  this  alternative. 


Desert  Shrub 

The  impacts  of  Alternative  4  in  this  analysis  region 
would  be  the  same  as  those  for  Alternative  1. 


Southwestern  Shrubsteppe 

Chemical  treatment  would  be  substituted  for  pre- 
scribed fire  under  Alternative  4  as  much  as  possible, 
but  treated  acreage  would  be  less  than  that  for  Alter- 
native 1.  Whereas  periodic  burning  can  maintain 
root-sprouting  shrubs  at  a  mostly  young  age  class 
in  the  community,  chemical  treatment  would  tend  to 
kill  more  of  them.  Effects  on  nontarget  grasses  and 
forbs  would  be  greatest  under  this  alternative 
because  chemicals  commonly  used  to  control 
woody  species  in  this  analysis  region  also  may  be 
detrimental  to  some  herbaceous  species,  particu- 
larly forbs,  depending  on  such  factors  as  application 
rate  and  soil  texture.  Impacts  to  riparian  areas  would 
be  the  same  as  those  under  Alternative  1. 
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Vegetative  production  would  be  reduced  in  the 
short  term  after  treatment  but  would  increase  within 
a  few  years  of  treatment.  The  long-term  impact  of 
this  alternative  would  be  a  decrease  in  woody  spe- 
cies and  an  increase  in  herbaceous  species,  but  com- 
munity diversity  probably  would  not  be  as  great  as 
that  under  Alternative  1  because  of  the  effects  on 
nontarget  species  and  the  increased  mortality  of 
woody  species  from  the  increased  use  of  chemicals. 
The  relative  proportion  of  shrubs  to  herbaceous  spe- 
cies left  in  treated  areas  would  vary,  depending  on 
site  management  objectives.  Standing  dead  material 
left  after  treatment  could  not  be  burned  and  would 
present  a  physical  obstruction  to  browse  and  forage 
use  in  formerly  dense  stands. 


Chaparral-Mountain  Shrub 

The  elimination  of  prescribed  fire  under  Alterna- 
tive 4  precludes  use  of  an  important  tool  used  to  treat 
vegetation  in  thisanalysis  region.  The  available  treat- 
ment methods  are  not  satisfactory  substitutes  for 
fire  when  a  vigorous  shrub  community  is  desired. 
The  long-term  impact  of  this  alternative  would  be  the 
aging  of  shrubs  into  thici<,  decadent  stands  that 
could  die  of  old  age  and  fuel  buildup.  The  potential 
for  catastrophic  wildfire  would  increase  signifi- 
cantly, in  place  of  smaller  areas  burned  under  con- 
trolled conditions  that  would  be  less  prone  to  such 
events. 


PInyon-Juniper 

Under  Alternative  4,  most  initial  mechanical  treat- 
ments of  pinyon-juniper  sites  would  be  unaffected. 
It  is  common  to  follow  mechanical  treatment  by 
burning  to  kill  residual  trees  and  to  decrease  obstruc- 
tion from  slash  piles.  This  would  be  precluded  under 
Alternative  4.  In  addition,  no  maintenance  burning 
of  herbaceous  cover  established  after  mechanical 
treatment  would  be  allowed;  therefore,  the  site 
would  return  more  quickly  to  pinyon-juniper.  The 
treated  acreage  under  Alternative  4  would  be  less 
than  that  under  Alternative  1.  Chemicals  would  be 
substituted  for  fire  to  some  extent,  increasing  the  ad- 
verse effects  on  nontarget  grasses  and  forbs.  The 
substitution  of  certain  chemicals  also  can  increase 
the  potential  for  post-treatment  dominance  by  an- 
nual grasses  on  some  sites.  Slash  piles  remaining  on 
the  site  contain  nutrients  that  could  contribute  to 
site  productivity,  but  the  nutrients  would  only  be 
released  by  burning.  Old  slash  piles  also  would  pre- 
sent a  wildfire  hazard.  If  slash  piles  were  burned  by 
wildfire  under  severely  dry  conditions  rather  than  by 
prescribed  fire  under  controlled  conditions,  damage 
could  be  done  to  the  site  because  of  high  fire  tem- 
perature. 


Vegetative  production  would  be  reduced  in  the 
short  term  under  this  alternative  but  would  increase 
within  several  years  after  treatment  if  revegetation 
is  successful.  The  long-term  impact  of  Alternative  4 
in  this  analysis  region  would  be  to  increase  abun- 
dance and  diversity  of  herbaceous  vegetation  and 
understory  shrubs  and  to  decrease  tree  cover.  The 
relative  proportion  of  trees  to  other  species  left  in 
treated  areas  would  vary,  depending  on  site  manage- 
ment objectives. 


Plains  Grasslands 

Chemical  treatment  would  be  substituted  for  pre- 
scribed fire  under  Alternative  4  as  much  as  possible. 
The  treated  acreage  in  this  analysis  region  would  be 
less  than  that  under  Alternative  1  but  would  com- 
prise approximately  one-fourth  of  the  total  acreage 
treated  under  Alternative  4.  Whereas  periodic  burn- 
ing would  maintain  root-sprouting  shrubs  at  a 
mostly  young  age  class  in  the  community,  chemical 
treatment  would  tend  to  kill  more  of  them.  The 
effects  on  nontarget  grasses  and  forbs  will  be  great- 
est under  this  alternative  because  chemicals  com- 
monly used  to  control  woody  species  in  this  analysis 
region  also  may  be  detrimental  to  herbaceous  vege- 
tation, particularly  forbs,  depending  on  such  factors 
as  application  rate  and  soil  texture. 

Vegetative  production  would  be  reduced  in  the 
short  term  after  treatment  but  would  increase  within 
a  few  years  of  treatment.  On  some  sites,  community 
diversity  would  not  be  as  great  as  that  under  Alter- 
native 1  because  of  the  effects  on  nontarget  species 
and  the  increased  mortality  of  target  species  from 
the  increased  use  of  chemicals. 


Mountain/Plateau  Grasslands 

Chemicals  are  the  primary  treatment  method  in 
this  analysis  region,  so  treated  acreage  under  Alter- 
native 4  is  similar  to  that  under  Alternative  1.  This 
alternative  would  mostly  affect  treatments  on  moun- 
tain grassland  sites  to  suppress  woody  species  and 
would  result  in  treatment  being  foregone  if  chemi- 
cals were  not  a  satisfactory  substitute. 


Coniferous/Deciduous  Forests 

Eliminating  prescribed  fire  under  Alternative  4 
would  have  serious  consequences  in  this  analysis 
region.  Slash  remaining  from  timber  operations 
could  not  be  burned,  which  would  increase  the 
potential  for  serious  wildfire.  The  lack  of  understory 
burns  in  some  forest  types,  especially  ponderosa,  al- 
lows the  establishment  of  fuel  ladders,  also  a  serious 
wildfire  hazard.  Fire  exclusion  under  this  alternative 
would  have  a  significant  cumulative  effect  by  favor- 
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ing  conifers  over  aspen,  resulting  in  a  trend  toward 
a  long-term  dying  out  of  aspen  stands.  Chemicai  and 
meclianical  treatments  would  still  be  done  to  man- 
age species  competing  with  conifers  in  commercial 
timber  areas,  but  jeopardy  of  losing  these  resources 
to  wildfire  would  increase. 


Alternative  5:  No  Action  (Continue 
Current  Management) 

Under  Alternative  5,  vegetation  treatment  would 
continue  as  currently  being  performed.  The  total 
acreage  treated  would  be  lower  than  that  for  any 
other  alternative.  Under  Alternative  5,  all  available 
treatment  methods— manual,  mechanical,  biologi- 
cal, prescribed  burning,  and  chemical— could  be 
used.  However,  the  array  of  chemicals  available  for 
use  would  be  less  than  that  under  Alternative  1 .  The 
chemically  treated  acreage  under  this  alternative 
would  be  less  than  that  under  any  other  alternative. 
Exact  combinations  of  manual,  mechanical,  biolog- 
ical, and  prescribed  burning  treatments  would  other- 
wise be  determined  as  was  done  for  Alternative  1. 
Under  Alternative  5,  the  method  of  treatment  on  the 
largest  number  of  acres  would  be  prescribed  fire,  fol- 
lowed by  biological,  mechanical,  chemical,  and  man- 
ual methods. 

The  242,505  acre  average  annual  treatment  level 
proposed  under  Alternative  5  represents  0.15%  of 
total  BLM  lands  within  the  EIS  area  (Table  2-1).  In- 
cluding wildfire  occurrence  as  stated  for  Alternative 
1,averageannual  disturbance  would  be  about  0.49% 
of  BLM  lands  within  the  EIS  area  for  this  alternative. 
The  extent  of  vegetative  disturbance  is  not  additive 
over  the  life  of  the  EIS.  Repeated  wildfires  occur  in 
these  same  areas  planned  for  treatment.  When  this 
occurs,  acreage  is  reduced  accordingly.  Majorcumu- 
lative  effects  of  Alternative  5  would  be  that  noxious 
weed  and  undesirable  plant  treatment  objectives 
throughout  the  vegetative  regions  would  not  be  met. 


Sagebrush 

Under  Alternative  5,  approximately  one-half  of  the 
acreage  would  be  treated  in  this  analysis  region  rel- 
ative to  Alternative  1 .  The  acreage  proposed  for  treat- 
ment under  this  alternative  would  nevertheless  con- 
stitute approximately  one-half  of  the  total  acreage 
treated  under  Alternative  5.  The  chemically  treated 
acreage  would  be  proportionally  less  under  Alterna- 
tive 5  than  under  Alternative  1.  Short-term  impacts 
to  nontarget  herbaceous  species  from  chemical  use, 
particularly  forbs,  would  be  decreased.  There  also 
would  be  a  short-term  loss  of  vegetative  cover  after 
treatment.  Long-term  impacts  would  be  more  acres 
dominated  by  shrubs  or  annual  grasses  and  less 


community  diversity  relative  to  Alternative  1.  The 
effects  of  treatment  on  oil  and  gas  facilities,  rights- 
of-way,  and  recreation  areas  would  be  similar  to 
those  under  Alternative  1. 


Desert  Shrub 

The  effects  on  this  analysis  region  under  Alterna- 
tive 5  would  be  similar  to  those  under  Alternative  1, 
except  treated  acreage  will  be  slightly  less.  Acreage 
of  riparian  treatments  in  particular  would  be  reduced 
under  Alternative  5  relative  to  Alternative  1.  In  areas 
where  herbicides  are  not  available  under  this  alter- 
native, saltcedar  control  in  riparian  areas  would  not 
be  expected  to  be  very  successful,  and  reestablish- 
ment  of  native  vegetation  would  be  poor. 


Southwestern  Shrubsteppe 

The  treated  acreage  wou  Id  decrease  by  nearly  one- 
half  in  this  analysis  region  under  Alternative  5  rela- 
tive to  Alternative  1.  Treatment  of  riparian  acres  in 
particular  would  be  reduced  relative  to  Alternative 
1.  In  areas  where  herbicides  would  not  be  available 
under  this  alternative,  saltcedar  control  in  riparian 
areas  would  not  be  expected  to  be  very  successful, 
and  reestablishment  of  native  vegetation  would  be 
poor.  The  chemically  treated  acreage  would  be  pro- 
portionally less  under  Alternative  5  than  that  under 
Alternative  1.  Short-term  impacts  to  nontarget  her- 
baceous species  from  chemical  use,  particularly 
forbs,  would  be  decreased.  There  would  be  a  short- 
term  loss  of  vegetative  cover  after  treatment.  Long- 
term  impacts  would  be  more  acres  dominated  by 
shrubs  or  annual  grasses  and  less  community  diver- 
sity relative  to  Alternative  1 .  Impacts  of  treatment  to 
oil  and  gas  facilities,  rights-of-way,  and  recreation 
areas  would  be  similar  to  Alternative  1. 


Chaparral-Mountain  Shrub 

Impacts  to  this  analysis  region  under  Alternative 
5  would  be  similar  to  those  under  Alternative  1, 
except  treated  acreage  would  decrease  signifi- 
cantly. The  proportion  of  chemically  treated  acres 
would  decrease  relative  to  Alternative  1.  Impacts  of 
treatment  to  oil  and  gas  facilities,  rights-of-way,  and 
recreation  areas  would  be  similar  to  Alternative  1. 


Pinyon-Junlper 

Impacts  to  this  analysis  region  under  Alternative 
5  would  be  similar  to  those  under  Alternative  1, 
except  not  as  many  acres  would  be  treated.  Most 
treatments  proposed  in  this  analysis  region  would 
continue  to  be  mechanical  and  prescribed  fire. 
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Chemicals  would  continue  to  be  used  to  control  nox- 
ious weeds  and  treat  oil  and  gas  facilities  and  rights- 
of-way.  Recreation  areas  would  be  treated  with  man- 
ual, mechanical,  or  chemical  methods. 


Plains  Grasslands 

The  treated  acreage  in  this  analysis  region  would 
decrease  under  Alternative  5  relative  to  Alternative 
1,  but  the  proportion  of  chemically  treated  acres 
would  remain  approximately  the  same.  Treatments 
proposed  for  this  analysis  region  under  Alternative 
5  constitute  approximately  one-fourth  of  the  total 
acreage  that  would  be  treated  under  this  alternative. 
Impacts  of  Alternative  5  in  this  analysis  region  would 
be  similar  to  impacts  of  Alternative  1. 


Mountain/Plateau  Grasslands 

Impacts  to  this  analysis  region  and  acreage 
treated  under  Alternative  5  would  be  similar  to  those 
of  Alternative  1. 


scribed  burning,  which  would  add  carbon  dioxide 
and  fine  particulate  matter  to  the  atmosphere. 


Air  Quality 

The  most  significant  impacts  to  air  quality  would 
be  moderate  increases  in  noise,  dust,  and  combus- 
tion engine  exhaust  generated  by  manual  and  me- 
chanical treatment  methods;  smoke  from  prescribed 
burning;  and  moderate  noise  and  minimal  chemical 
drift  from  the  aerial  application  of  herbicides.  Im- 
pacts would  be  temporary,  small  in  scale,  and 
dispersed  throughout  the  study  area.  These  factors, 
combined  with  standard  management  practices 
(stipulations),  minimize  the  significance  of  potential 
impacts.  Federal,  State,  and  local  air  quality  regula- 
tions would  not  be  violated.  Potential  cumulative 
impacts  may  occur  when  multiple  prescribed  fires 
occur  simultaneously.  In  the  Pacific  Northwest 
(where  cumulative  impacts  are  most  likely),  smoke 
management  committees  limit  burning  by  Federal, 
state  and  private  groups  to  minimize  cumulative 
impacts. 


Coniferous/Deciduous  Forests 

Impacts  to  this  analysis  region  under  Alternative 
5  would  be  similar  to  those  under  Alternative  1, 
except  not  as  many  acres  would  be  treated.  The  pro- 
portion of  chemically  treated  acres  would  remain 
approximately  the  same  relative  to  Alternative  1. 


Alternative  1:  Proposed  Action 

Under  Alternative  1,  more  acres  would  be  treated 
than  under  any  other  alternative,  and  all  treatment 
methods  could  be  used.  Air  quality  impacts  are  not 
anticipated  to  change  significantly  from  current  con- 
ditions. 


CLIMATE  AND  AIR  QUALITY 


Climate 

Because  the  factors  influencing  climate  are  so 
large  in  scale  compared  with  the  size  of  any  individ- 
ual proposed  vegetation  treatment,  none  of  the  alter- 
native methods  would  have  any  significant  impact 
on  climate. 

Global  carbon  dioxide  and  methane  levels  are 
increasing,  and  have  been  called  "greenhouse 
gases,"  implying  their  increased  concentrations 
may  lead  to  changes  in  precipitation  and  tempera- 
ture (both  in  timing  and  intensity).  All  vegetation  is 
important  in  the  processing  and  recycling  of  oxygen 
and  carbon  through  photosynthesis.  By  converting 
carbon  dioxide  into  oxygen  and  plant  fiber,  carbon 
is  "fixed;"  removed  from  the  atmosphere  until  the 
plant  material  either  decomposes  or  burns.  Alterna- 
tives 2  and  3  propose  the  greatest  degree  of  pre- 


Aiternative  2:  No  Aerial  Application 
of  Herbicides 

Under  Alternative  2,  the  aerial  application  of  her- 
bicides would  not  be  allowed.  Restricting  the  use  of 
herbicides  would  increase  smoke  emissions  for  pre- 
scribed burning  by  nearly  50  percent,  particularly  in 
the  sagebrush  analysis  region. 

Alternative  3:  No  Use  of  Herbicides 

Chemical  treatment  would  not  be  used  under  Alter- 
native 3,  increasing  the  dependence  on  mechanical 
and  prescribed  burning  methods  and  increasing 
smoke  emissions  by  nearly  50  percent  throughout 
the  study  area.  Specifically,  smoke  emissions  in  the 
desert  shrub,  southwest  shrubsteppe,  plains  grass- 
lands, and  mountain/plateau  grasslands  analysis 
regions  would  nearly  double,  with  smaller  increases 
in  the  sagebrush  and  pinyon-juniper  analysis 
regions  (50  and  20  percent,  respectively). 
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Alternative  4: 
Burning 


^^o  Use  of  Prescribed 


Under  Alternative  4,  prescribed  burning  would  not 
be  used,  increasing  the  dependence  on  chemical 
and  mechanical  treatment  methods  but  causing  only 
minor  improvements  in  air  quality.  This  is  because 
risks  of  w^ildfires  and  resulting  smol<e  impacts  would 
increase.  The  conifer/deciduous  forests  analysis 
region  currently  has  the  greatest  smoke  impacts, 
where  prescribed  burning  helps  reduce  available 
fuel  under  optimal  smoke  dispersion  conditions. 


Alternative  5:  No  Action  (Continue 
Current  l^lanagement) 

Alternative  5  is  the  continuation  of  current  vege- 
tation treatment  programs.  The  fewest  number  of 
acres  would  be  treated,  and  chemical  treatment 
would  not  be  performed  in  some  areas.  Except  in 
areas  of  urban  and  industrial  development,  the  exist- 
ing air  quality  is  good  throughout  the  study  area. 
The  greatest  existing  air  quality  impacts  are  because 
of  prescribed  firesmoke  in  the  conifer/deciduousfor- 
ests  analysis  region.  Federal,  State,  and  local  air 
quality  regulations  are  not  violated. 


GEOLOGY  AND 
TOPOGRAPHY 

None  of  the  alternatives  should  significantly  affect 
the  geology  or  topography  of  the  EIS  area. 


SOILS 


Alternative  1:  Proposed  Action 

Under  the  proposed  alternative,  more  acres  would 
be  treated  than  under  any  other  alternative,  and  all 
of  the  treatment  methods  could  be  used.  Manual 
treatment  methods  generally  do  not  directly  disturb 
soils  and  are  used  mostly  in  small  isolated  areas 
because  of  their  cost  and  labor  intensiveness.  They 
are  not  expected  to  have  significant  impacts  when 
used  under  any  of  the  alternatives. 

Impacts  from  mechanical  treatments  could 
include  runoff,  wind  and  water  erosion,  compaction, 
and  a  reduction  in  nitrogen-fixing  bacteria.  These 


impacts  are  highly  site-  and  treatment-specific  but 
are  most  likely  to  occur  on  fine-textured  soils  lack- 
ing organic  matter  and  soil  structure  with  low  aggre- 
gate stability  and  a  tendency  to  form  a  crust. 

The  use  of  livestock  as  a  biological  treatment 
could  result  in  surface  erosion  and  compacted  soil. 
However,  these  effects  usually  would  not  occur  if  a 
careful  grazing  plan  were  followed.  The  use  of 
insects  and  pathogens  has  little  potential  for  direct 
soil  impacts.  In  general,  the  potential  impacts  of  bio- 
logical methods  are  negligible  for  all  of  the  alterna- 
tives considered.  Prescribed  burning  affects  the 
soil's  chemical  properties,  microorganism  popula- 
tions, physical  properties,  wettability,  and  erosion. 
The  degree  of  impact  depends  on  the  severity  of  the 
burn,  fuel  type,  soil  type,  soil  moisture,  weather  pat- 
terns, topography,  plant  cover  remaining,  rateof  neg- 
ative recovery,  and  frequency  and  area  of  bare  soil. 
Prescribed  burning  provides  the  positive  effect  of 
immediately  releasing  nutrients  into  the  soil.  Under 
the  proposed  alternative,  prescribed  burning  would 
be  the  second  most  used  treatment  method. 

Under  the  proposed  alternative,  the  greatest  pro- 
portion of  program  acreage  would  be  treated  with 
herbicides.  Although  the  herbicides  would  not  alter 
the  soil's  physical  properties,  soil  microorganisms 
could  be  indirectly  affected.  Herbicides  can  either 
stimulate  or  inhibit  soil  microorganisms,  depending 
on  application  rates  and  the  soil  environment.  The 
potential  adverse  effects  relate  to  possible  toxic 
effects  on  soil  microorganisms  or  changes  in  spe- 
cies composition  of  these  organisms. 


Alternative  2:  No  Aerial  Application 
of  Herbicides 

Under  Alternative  2,  the  impacts  to  soils  may  be 
greater  than  under  Alternative  1.  More  acreage 
would  be  treated  by  prescribed  burning  and  mechan- 
ical methods  than  under  the  proposed  alternative. 
This  could  increase  the  likelihood  of  effects  such  as 
runoff,  wind  and  water  erosion,  compaction,  and 
reduced  nitrogen-fixing  bacteria,  depending  on  the 
areas  treated  and  the  mechanical  treatment  used. 
The  greatest  impacts  from  burning  could  occur  be- 
neath piles  of  cut  or  chained  pinyon,  juniper,  or  coni- 
fer slash,  if  they  were  burned  when  dry  enough  to 
have  a  significant  amount  of  fuel  consumption.  Such 
impacts  would  be  localized,  and  in  most  cases,  these 
sites  would  not  be  burned  under  extremely  dry, 
heavy  fuel  conditions  because  of  the  risk  of  fire  es- 
cape. Postfire  erosion  could  occur  if  an  extreme  pre- 
cipitation event  occurred  before  revegetation  in 
areas  treated  by  either  method. 
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Alternative  3:  Ho  Use  of  Herbicides 

Alternative  3  has  the  potential  to  affect  soils  the 
most  because  more  prescribed  burning  and  mechan- 
ical treatments  would  be  used  than  under  the  other 
alternatives.  Therefore,  the  possibility  of  the  impacts 
associated  with  these  treatment  methods  occurring 
is  greater  than  under  the  other  alternatives.  Because 
no  herbicides  would  be  used,  the  impacts  associated 
with  herbicide  use  would  not  apply. 


Alternative  4:  No  Use  of  Prescribed 
Burning 

Alternative  4  probably  would  affect  soils  the  least 
because  fewer  acres  would  be  treated  mechanically 
than  under  Alternatives  2  and  3,  and  no  acres  would 
be  treated  by  prescribed  burning.  However,  when 
fire  is  not  used  to  manage  fuels,  wildfire  incidence 
could  increase.  Chemicals  will  be  the  most  widely 
used  treatment  method,  with  more  than  half  of  the 
total  acreage  treated  with  them.  The  possibility  of 
indirect  effects  on  soil  microorganisms  could  in- 
crease with  so  many  more  acres  being  treated. 

Alternative  5:  No  Action  (Continue 
Current  l\/lanagement) 

The  potential  impacts  of  Alternative  5  are  compa- 
rable to  those  under  the  proposed  alternative,  only 
slightly  less.  The  same  combination  of  treatment 
methods  are  available  for  both  alternatives,  but  only 
fewer  acres  are  treated  under  Alternative  5. 


AQUATIC  RESOURCES 

Under  all  the  alternatives,  manual  and  biological 
treatment  methods  would  have  a  negligible  effect  on 
aquatic  resources.  Mechanical  and  prescribed 
burning  treatments  (used  in  all  but  Alternative  4) 
would  increase  short-term  erosion  and  sedimenta- 
tion. Drift  onto  surface  water  may  occur  from  herbi- 
cide treatments,  (under  Alternatives  1,  4,  and  5), 
although  mitigation  measures  malcethis  unlikely.  In 
general,  because  of  the  characteristics  of  the  chem- 
icals used,  the  properties  of  the  soils  in  the  EIS  area, 
and  the  generally  low  rainfall  in  most  areas,  it  is 
unlikely  that  herbicides  would  reach  ground  water. 

The  program  flexibility  under  Alternative  1,  with 
all  treatment  methods  available  for  use,  should  allow 
for  the  best  possible  management  of  ground  cover 
and  thus  the  least  erosion  and  sedimentation.  Under 
Alternative  2,  with  aerial  applications  of  herbicides 


not  permitted,  there  is  a  reduced  risk  of  contamina- 
tion of  surface  waters  from  offsite  drift.  Alternative 
3  could  cause  the  greatest  effects  because  it  has  the 
combined  highest  acreage  of  mechanical  and  pre- 
scribed burning  treatments,  but  no  herbicide  drift 
would  occur  under  this  alternative  because  no  her- 
bicides are  used.  Alternative  4  should  cause  the  least 
impacts  because  no  prescribed  burning  would  be 
used  and  relatively  few  acres  would  be  treated  by 
mechanical  methods.  However,  more  acres  are 
treated  by  herbicides  than  under  any  other  alterna- 
tive, thus  increasing  the  possibility  of  accidental  sur- 
face water  contamination.  Alternative  5  should  have 
effects  similar  to  but  somewhat  lower  than  Alterna- 
tive 1. 


FISH  AND  WILDLIFE 

In  general,  impacts  to  wildlife  would  be  greatest 
where  vegetation  treatments  are  used  most  often. 
The  potential  for  negative  impacts  is  highest  when 
large  areas  are  treated.  The  greatest  positive 
impacts  are  achieved  when  small,  irregular  shaped 
blocks  are  treated.  Smaller  treatment  areas  also 
would  be  most  beneficial  to  maintaining  or  improv- 
ing biological  diversity.  Proper  project  design  and 
environmental  analysis  can  ensure  improved  wildlife 
habitat  and  increased  species  diversity  under  all  of 
the  alternatives.  Impacts  on  upland  wildlife  species 
can  be  beneficial  or  adverse  for  any  treatment  in  any 
analysis  region,  depending  on  the  individual  project 
designs.  All  impacts  will  be  analyzed  assuming  that 
the  site-specific  project  design  includes  all  neces- 
sary considerations  for  avoiding  adverse  effects  and 
achieving  beneficial  impacts,  and  ensuring  that  bio- 
logical diversity  is  not  significantly  affected. 

In  all  of  the  analysis  regions,  aquatic  and  riparian 
habitats,  including  xeroriparian  dry  washes,  are  cru- 
cial to  wildlife  populations.  These  habitats  would 
generally  be  avoided  with  all  the  alternatives,  except 
the  small  acreages  of  hand  treatment  of  saltcedar  by 
stump  cutting  and  brush  painting  with  herbicides,  a 
few  acres  of  mowing  saltcedar,  and  some  spot  treat- 
ment of  noxious  weeds.  The  only  real  adverse  effects 
would  be  accidental;  for  example,  because  of 
escaped  burns,  herbicide  spills,  overland  flow, 
erratic  aerial  drift,  or  poor  contract  supervision.  The 
project  design  should  consider  the  potential  for 
these  accidents  and  minimize  their  likelihood.  If 
proper  project  design  and  mitigations  are  used, 
there  will  be  no  significant  direct  impacts  to  fish  and 
other  riparian  wildlife  species,  which  will  benefit  in- 
directly through  improved  watershed  conditions 
and  stabilization  of  stream  channels  and  improved 
riparian  vegetation  as  a  result  of  upland  vegetation 
treatments. 
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The  risks  to  terrestrial  and  aquatic  wildlife  species 
from  herbicides  are  greatest  when  the  highest  appli- 
cation rates  are  used,  usually  on  utility  rights-of-way 
and  oil  and  gas  sites.  Risks  are  also  increased  when 
aerial  application  of  herbicides  occurs,  especially  by 
fixed  wing  aircraft,  as  the  degree  of  control  of  where 
the  herbicide  is  actually  applied  is  decreased.  As- 
suming similar  degrees  of  risk  to  species,  potential 
impacts  to  wildlife  would  beproportionate  to  the  den- 
sity of  wildlife  species  using  these  areas  or  habitats. 
Herbicide  treatments  in  habitats  with  high  wildlife 
densities  will  have  a  greater  direct  negative  impact 
from  the  herbicide  than  in  the  habitats  with  low  wild- 
life densities.  However,  the  potential  beneficial 
impacts  from  vegetation  treatments  with  herbicides 
are  greatest  in  the  habitats  with  the  highest  wildlife 
use. 

The  presence  of  threatened,  endangered,  or  spe- 
cial status  wildlife  species  in  a  proposed  treatment 
area  will  require  Section  7  (of  the  Endangered  Spe- 
cies Act)  consultation  with  the  U.S.  Fish  and  Wildlife 
Service. 

Cumulative  impacts  are  difficult  to  define  on  this 
scale  without  site-specific  proposed  treatments  and 
a  summary  of  previous  treatments  within  an  area 
being  treated.  The  greatest  potential  for  significant 
adverse  impacts  will  be  in  areas  with  a  history  of 
large  scale  or  a  large  number  of  past  treatments.  The 
sagebrush  analysis  regions  of  Oregon,  Nevada,  and 
Idaho  are  areas  where  extensive  treatments  have 
occurred  and  impacts  to  major  species  have  been 
verified.  Proposed  treatments  in  these  areas  need  to 
be  well  planned  to  prevent  causing  further  adverse 
impacts  to  previously  heavily  impacted  species  (e.g. 
sage  grouse).  Site-specific  analysis  of  all  proposed 
treatments  needs  to  evaluate  the  proposed  actions 
as  they  relate  to  the  surrounding  wildlife  habitats  for 
all  species  impacted  by  the  treatment  and  the  effects 
on  the  total  diversity  of  the  wildlife  populations  and 
communities  in  the  region.  Treatments  that  are 
designed  to  result  in  major  changes  in  vegetation 
communities  and  perhaps  restore  past  vegetation 
communities  will  result  in  long-term  changes  in  wild- 
life communities.  These  long-term  changes  must 
consider  the  overall  impact  and  significance  of  elim- 
inating and  replacing  these  wildlife  communities, 
especially  if  special  status  species  are  involved. 

Since  there  are  many  data  gaps  in  the  understand- 
ing of  the  affects  of  specific  land  treatments  on  the 
multitude  of  wildlife  species,  it  is  very  important  to 
monitor  the  specific  impacts  of  a  particular  treat- 
ment on  the  wildlife  community  being  impacted. 
These  monitoring  studies  should  be  accomplished 
in  cooperation  with  the  state  wildlife  management 
agency  and  the  results  made  available  to  other  inter- 
ested agencies  and  personnel. 


Alternative  1:  Proposed  Action 

This  alternative  has  the  largest  acreage  for  treat- 
ment and  therefore  the  greatest  potential  impacts. 
The  full  range  of  treatment  methods— manual,  me- 
chanical, biological,  prescribed  fire,  and  chemical- 
— would  be  available.  Therefore,  the  most  efficient 
and  environmentally  acceptable  method  could  be 
chosen  to  achieve  the  desired  result.  The  maximum 
positive  impact  to  wildlife  habitat  would  occur  under 
this  alternative.  This  alternative  also  has  the  highest 
potential  for  adverse  impacts.  The  largest  acreage 
of  current  wildlife  habitats  would  be  disturbed  under 
this  alternative.  Improper  application  of  any  of  the 
proposed  treatment  methods  could  result  in  signif- 
icant negative  impacts  to  the  wildlife  communities. 
It  is  through  application  of  proper  mitigation  in  the 
site-specific  project  proposal  and  planning  that 
adverse  impacts  are  avoided.  With  proper  planning 
most  adverse  impacts  would  be  temporary  and  local- 
ized. The  most  significant  long-term  impacts  would 
occur  when  permanent  type-conversion  treatments 
were  applied.  In  these  treatments  significant  long- 
term  changes  in  the  wildlife  community  would 
occur,  perhaps  total  loss  of  some  original  wildlife 
species  and  addition  of  other  new  species  moving 
in  to  replace  them.  This  alternative  will  also  result 
in  the  largest  number  of  acres  of  existing  habitat 
being  disturbed.  Aerial  or  ground  application  of 
2,4-D,  or  diesel  fuel  as  a  carrier  of  herbicides,  could 
have  a  significant  adverse  impact  to  bird  eggs,  and 
young  of  any  wildlife  species,  if  applied  during  these 
primary  reproductive  periods. 

The  largest  acreage  proposed  for  treatment  is  in 
the  sagebrush  analysis  region,  which  has  already 
received  extensive  vegetation  treatment.  Excessive 
sagebrush  control  has  had  a  negative  effect  on  sage 
grouse  in  many  areas.  Future  treatments  must  avoid 
further  impacts  to  sage  grouse,  especially  in  Oregon 
and  Washington  where  they  are  being  considered 
for  listing  as  threatened  or  endangered.  Treatment 
planning  should  avoid  areas  where  extensive  treat- 
ments have  occurred  in  the  past,  unless  a  definite 
need  is  demonstrated.  Sagebrush  and  pinyon- 
juniper  treatments  also  can  be  detrimental  to  winter- 
ing big  game  in  years  when  snow  depth  makes  low 
plants  unavailable  and  less  desirable  plants,  such  as 
sagebrushandjuniper,  are  the  maintenance  diet.  Cli- 
matic extremes  and  cumulative  effects  of  past  and 
other  planned  treatments  must  be  considered  in  envi- 
ronmental analysis  to  avoid  significant  negative 
impacts. 

Several  vegetation  treatments  are  proposed  for 
recreating  historical  vegetation  communities  that 
have  been  lost  or  severely  degraded  through  past 
land-use  practices.  These  areas  have  evolved  wild- 
life communities  that  are  adapted  to  the  current  sit- 


3-110 


ENVIRONMENTAL  CONSEQUENCES 


uation.  The  wildlife  community  in  these  areas  may 
be  quite  different  than  the  historic  wildlife  commu- 
nity. As  a  result  of  the  proposed  actions,  which  may 
be  desirable  from  a  biological  diversity  aspect,  a  sig- 
nificant displacement  of  wildlife  may  occur  and 
some  species  may  be  eliminated.  This  would  have 
a  short-term  negative  impact;  however,  the  long- 
term  goal  of  improving  damaged  communities  is 
worthy  and  overshadows  the  short-term  negative 
impacts.  Because  the  historic  wildlife  species  may 
no  longer  exist  in  the  immediate  area,  it  may  be  nec- 
essary to  reintroduce  these  extirpated  species.  The 
successful  reestablishment  of  lost  wildlife  species 
into  historical  habitat,  in  good  condition,  is  an 
extremely  positive  impact  of  this  type  of  vegetation 
treatment. 

The  maximum  control  of  noxious  weeds  would 
occur  in  this  alternative,  minimizing  the  potential  for 
wildlife  problems  caused  by  these  plants  and  pre- 
venting the  loss  of  habitat  through  the  encroach- 
ment of  exotic,  noxious  vegetation  on  native  ranges. 
This  would  have  a  beneficial  effect  on  wildlife. 

Some  short-term  negative  impacts  would  occur  to 
riparian  species  displaced  by  control  of  saltcedar  by 
mowing  and  treatment  of  individual  trees  with  her- 
bicides; however,  the  long-term  beneficial  effects  of 
restored  native  riparian  species  would  be  significant 
and  offset  any  negative  impacts. 

This  alternative  contains  a  mix  of  all  potential  land 
treatments  being  considered  for  application.  There- 
fore any  impact,  either  adverse  or  beneficial,  is  pos- 
sible in  this  alternative,  complicating  an  analysis  of 
cumulative  impacts.  Several  treatments  can  occur  in 
combination  to  achieve  a  desired  end  product,  or 
treatments  could  occur  in  near  proximity  to  each 
other.  Potential  effects  of  aerial  and  ground  applica- 
tion of  herbicide  spraying  could  occur  over  the 
entire  EIS  area,  in  all  types  of  habitats  and  condi- 
tions, complicating  the  mitigation  techniques  to  be 
applied.  To  minimize  impacts  to  fish  and  other 
aquatic  wildlife,  the  use  of  certain  chemicals  will  be 
minimized,  and  diesel  oil  carriers  carefully  regulated 
and  applied  when  the  treatment  area  is  adjacent  to 
aquatic  habitats. 


Alternative  2:  No  Aerial  Application 
of  Herbicides 

This  alternative  allows  the  use  of  all  treatment 
methods,  but  herbicide  use  is  limited  to  ground  appli- 
cations. Some  negative  impacts  may  be  expected 
from  the  use  of  less-effective  methods  as  an  alterna- 
tive to  the  use  of  aerial  application  of  herbicides.  The 
most  common  alternative  method  is  prescribed  burn- 
ing, which,  if  accomplished  successfully,  may  be  as 
beneficial  as  and  have  negative  short-term  impacts 


similar  to  the  aerial  application  of  herbicides,  re- 
sulting in  no  major  significant  differences.  Without 
the  aerial  application  of  herbicides,  the  potential  of 
problem  herbicide  drift  would  be  reduced,  though 
not  eliminated,  with  ground  application.  The  control 
of  noxious  weeds  would  be  less  effective,  and  some 
negative  impacts  would  occur  to  wildlife  through 
direct  effects  and  indirectly  through  increased  com- 
petition with  desired  native  forage  plants.  All  other 
impacts  are  the  same  as  in  Alternative  1.  Very  few 
projects  specifically  designed  to  benefit  wildlife 
would  be  foregone  with  this  alternative,  making  this 
the  most  beneficial  and  least  adverse  alternative  to 
the  wildlife  resource,  while  still  retaining  most  of  the 
treatment  options.  Again,  as  in  Alternative  1 ,  to  min- 
imize impacts  to  fish  and  other  aquatic  wildlife,  the 
use  of  certain  chemicals  will  be  minimized,  and  die- 
sel oil  carriers  carefully  regulated  and  applied  when 
the  treatment  area  is  adjacent  to  aquatic  habitats. 

Cumulative  impacts  will  be  more  limited  than  Alter- 
native 1  because  there  will  be  no  potential  for 
impacts  from  aerial  spraying  of  herbicides,  although 
all  other  methods  will  be  available.  Specific  assess- 
ment of  cumulative  impacts  will  be  accomplished  at 
the  site-specific  environmental  analysis  level. 


Alternative  3:  No  Use  of  Herbicides 

Only  manual,  mechanical,  biological,  and  pre- 
scribed burning  treatments  would  be  allowed  under 
this  alternative.  Except  for  Alternative  5,  this  alterna- 
tive has  the  least  number  of  acres  proposed  for  treat- 
ment. More  than  60,000  acres  proposed  for  herbi- 
cide treatment  in  Alternative  1  are  proposed  under 
other  treatments  in  this  alternative.  Being  substi- 
tutes, the  alternative  treatments  may  not  be  as  effec- 
tive as  the  original  proposed  treatments.  Nearly 
40,000  acres  of  these  substitute  treatment  acres  are 
for  prescribed  burning  to  replace  herbicide  spray- 
ing. Prescribed  burning  should  be  more  cost  effec- 
tive than  spraying  and  therefore  more  feasible. 
Whether  prescribed  burning  would  have  more  or 
less  impacts  than  herbicides  will  depend  upon  the 
specific  habitat  and  wildlife  community  being 
impacted.  The  most  significant  loss  would  be  in  the 
nearly  80,000  acres  (annually)  of  potential  habitat 
improvement  not  treated  because  of  the  lack  of  suit- 
able substitute  to  herbicide  treatments,  including 
habitat  type  conversion  areas  without  sufficient 
ground  cover  to  carry  prescribed  fires.  However, 
without  specific  site-specific  proposals,  the  actual 
impact  to  wildlife  is  unknown.  It  is  possible  that  only 
a  few  of  the  foregone  treatments  would  have  signif- 
icant wildlife  benefits. 

Without  the  use  of  herbicides,  the  potential  nega- 
tive impacts  caused  directly  by  the  herbicide  chem- 
ical, carrier,  or  surfactant  would  not  occur.  This 
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would  have  a  beneficial  effect  on  wildlife,  although 
it  is  not  expected  to  be  highly  significant  with  proper 
mitigation.  Without  using  herbicides,  noxious  weeds 
could  not  be  as  effectively  controlled.  In  the  long- 
term,  the  loss  of  wildlife  habitat  in  some  analysis 
regions  could  be  significant,  with  a  reduction  in  total 
habitat  area  and  quality  of  habitat,  and  the  related 
biological  diversity.  Another  adverse  impact  is  the 
loss  of  the  only  effective  control  method  for  salt- 
cedar.  Alternative  3  will  have  the  greatest  adverse 
impact  on  riparian  area  condition  and  management 
because  of  eliminating  this  ability  to  control  salt- 
cedar.  This  would  effectively  eliminate  the  ability  to 
convert  areas  invaded  by  saltcedar  to  riparian  areas 
of  native  vegetation  and  could  have  a  significant 
long-term  impact.  In  areas  of  currently  seriously- 
degraded  habitats,  without  sufficient  vegetation  to 
carry  prescribed  burns,  the  limitation  on  use  of  her- 
bicides may  also  prevent  recreation  of  historic  native 
vegetation  habitats  and  theirassociated  wildlife  com- 
munities. 

The  cumulative  effect  of  long-term  non-use  of  her- 
bicides as  a  tool  to  manage  problem  vegetative  spe- 
cies could  be  very  significant.  For  many  noxious 
weeds  there  is  no  suitable  substitute  for  herbicide 
control.  These  species  would  continue  to  invade  and 
spread  their  ranges  without  significant  limitation. 
Also,  there  is  no  suitable  substitute  for  herbicides  for 
habitat  type  conversion  in  areas  suffering  from  past 
abuses  that  cannot  grow  sufficient  ground  cover  to 
carry  fires.  This  alternative  would  cumulatively  have 
a  significant  impact  on  our  ability  to  effectively 
recover  these  areas  of  serious  past  abuse.  This 
would  be  most  serious  in  the  sagebrush,  pinyon- 
juniper,  and  southwestern  shrubsteppe  analysis 
regions.  The  spread  of  saltcedar  would  also  not  be 
significantly  abated  under  this  alternative. 


Alternative  4:  No  Use  of  Prescribed 
Burning 

As  in  Alternative  3,  eliminating  the  use  of  pre- 
scribed fire  would  result  inluse  of  substitute  treat- 
ments. Almost  half  of  the  acreage  proposed  for 
burning  in  Alternative  1  would  be  proposed  for  treat- 
ment by  a  different  method  in  this  alternative,  34,000 
acres  would  be  sprayed  with  herbicide,  resulting  in 
the  highest  number  of  acres  of  herbicide  spraying 
in  any  alternative.  The  most  significant  impacts  from 
use  of  herbicides,  as  discussed  in  Alternative  1,  will 
therefore  occur  in  this  alternative.  For  the  other  half, 
there  would  be  no  suitable  substitute.  This  would 
result  in  the  same  types  of  impacts  discussed  for 
Alternative  3.  The  elimination  of  prescribed  fire  as 
a  management  tool  also  eliminates  the  most  cost- 
effective  method  for  large-scale  type  conversion  on 
sites  suitable  for  burning.  These  impacts  also  are  the 


same  as  those  discussed  for  Alternative  3.  Another 
significant  impact  of  eliminating  burning  as  a  tool 
is  that  prescribed  burning  often  is  used  in  conjunc- 
tion with  other  methods  to  improve  the  final  project. 
Fire  frequently  is  used  after  herbicide  treatment  to 
remove  the  dead,  standing  woody  materials,  which 
often  are  impediments  to  wildlife  movements.  How- 
ever, wildlife  may  use  these  materials  for  perches, 
cover,  and  nesting  habitat,  so  their  removal  should 
be  carefully  considered  and  analyzed.  The  impact  of 
removal  can  be  either  beneficial  or  detrimental.  Se- 
lective removal,  or  leaving  areas  unburned,  should 
be  considered  in  the  analysis.  Fire  also  is  used  to 
clean  up  slash  after  chaining  and  other  mechanical 
and  manual  treatments.  This  can  be  positive  or  neg- 
ative, depending  on  the  anticipated  wildlife  use  of 
the  area. 

Prescribed  fire  would  have  definite  short-term 
impacts  on  wildlife  use  of  the  area,  especially  imme- 
diately after  the  burn  when  cover  and  forage  are  tem- 
porarily extremely  reduced.  Some  direct  loss  of  wild- 
life, nests,  and  eggs  also  would  occur.  Depending 
on  postburn  climatic  conditions,  the  return  of  high- 
quality  forage  (forbs  and  grasses)  may  be  only  a  mat- 
ter of  days  or  weeks.  The  return  of  shrubs  and  trees 
is  slower,  as  is  the  return  of  significant  cover.  In 
general,  a  well-planned  prescribed  burn  is  a  signif- 
icant long-term  benefit  to  wildlife,  especially  when 
there  is  a  dense  cover  of  trees  and  undesirable 
shrubs  preceding  the  burn.  Habitat  modification  by 
prescribed  fire  is  more  beneficial  to  large  mammals 
and  birds  than  to  smaller  avian  and  mammalian  spe- 
cies. Impacts  from  escaped  fires  that  burn  areas  not 
proposed  for  burning,  such  as  riparian  areas,  would 
be  eliminated  under  this  alternative,  which  could  be 
significant  in  areas  or  situations  where  fire  control 
is  difficult.  However,  fires  are  not  usually  conducted 
under  conditions  that  would  make  control  difficult. 

Other  treatment  impacts  would  be  the  same  as  for 
Alternative  1. 

Cumulative  impacts  would  be  more  significant  in 
this  alternative  than  all  others.  The  potential  for 
adverse  impacts  from  aerial  and  other  applications 
of  herbicides  would  be  highest  of  all  alternatives. 
Most  adverse  impacts  would  be  avoided  through  mit- 
igation, but  the  potential  risk  from  accidents  would 
still  be  the  highest.  Since  prescribed  burning  is  the 
most  cost  effective  treatment  when  it  is  appropriate, 
having  to  use  alternative  methods  would  raise  the 
cost  of  treatment.  The  cumulative  effect  of  this  alter- 
native would  be  quite  significant,  costing  the  Bureau 
an  extra  $1.5  million  per  year.  Since  the  budget 
would  not  likely  be  raised  to  account  for  this  extra 
cost,  the  end  result  would  be  a  limitation  in  being 
able  to  effectively  manage  the  habitat  resources. 
Over  the  life  of  this  EIS,  this  could  significantly  re- 
duce the  overall  quality  of  wildlife  habitats. 
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Alternative  5:  No  Action  (Continue 
Current  Management) 

The  impacts  of  continuing  the  existing  situation 
would  vary  by  State,  depending  on  whether  herbi- 
cide use  is  possible.  Without  using  herbicides,  there 
may  be  no  effective  way  to  achieve  large-scale  site 
conversion  in  areas  with  a  history  of  abuse,  as  dis- 
cussed under  Alternatives  3  and  4.  Without  herbicide 
use,  some  States  have  no  suitable  means  of  effec- 
tively controlling  noxious  weeds,  also  discussed 
under  Alternative  4.  In  all  other  situations,  the 
impacts  would  generally  be  the  same  as  for  Alterna- 
tive 1. 


ual,  prescribed  burning,  and  chemical  methods; 
71,000  acres  would  be  treated  by  mechanical  meth- 
ods. 


Alternative  3:  No  Use  of  Herbicides 

The  potential  for  damage  to  cultural  resources 
under  this  alternative  is  greater  than  under  any  of 
the  others  because  more  acres  (74,000)  would  be 
treated  using  mechanical  methods.  A  total  of 
285,000  acres  would  be  treated  using  manual, 
mechanical,  prescribed  burning,  and  biological 
methods. 


CULTURAL  RESOURCES 

The  potential  for  damage  to  cultural  resources  var- 
ies among  the  alternatives  depending  on:  (1)  the 
amount  and  location  of  ground  disturbance  in  man- 
ual and  mechanical  treatments;  (2)  the  type  of  her- 
bicide and  application  method  used  in  chemical 
treatments;  (3)  the  type  of  application  method  in  bi- 
ological treatments;  and  (4)  the  location,  tempera- 
ture, duration,  and  amount  of  ground  disturbance  in 
prescribed  burning  treatments. 

The  alternatives  using  mechanical  methods  to 
treat  the  greatest  number  of  acres  have  the  greatest 
potential  for  adverse  impacts  on  cultural  resources. 
Any  adverse  impacts  of  manual,  prescribed  burning, 
and  chemical  methods  are  likely  to  be  lower  than 
those  from  mechanical  treatments. 


Alternative  1:  Proposed  Action 

Adverse  impacts  due  to  cultural  resource  damage 
are  less  likely  under  this  alternative  than  under  all 
of  the  other  alternatives  except  Alternative  5.  About 
313,000  acres  would  be  treated  using  manual,  pre- 
scribed burning,  and  chemical  methods;  58,000 
acres  would  be  treated  mechanically. 


Alternative  2:  No  Aerial  Application 
of  IHerbicides 

There  is  less  potential  for  cultural  resource  dam- 
age under  this  alternative  than  under  Alternative  3 
but  more  than  under  Alternatives  1 , 4,  and  5.  Approx- 
imately 252,000  acres  would  be  treated  using  man- 


Alternative  4:  No  Use  of  Prescribed 
Burning 

The  potential  for  cultural  resource  damage  under 
this  alternative  is  less  than  under  Alternatives  2  and 
3  and  more  than  under  Alternatives  1  and  5.  Approx- 
imately 249,000  acres  would  be  treated  using  man- 
ual, biological,  and  chemical  methods;  mechanical 
methods  would  be  used  on  69,000  acres. 

Alternative  5:  No  Action  (Continue 
Current  Management) 

It  is  likely  that  less  damage  to  cultural  resources 
would  occur  under  this  alternative  than  under  any 
of  the  other  alternatives.  A  total  of  242,000  acres 
would  continue  being  treated  using  manual,  pre- 
scribed burning,  and  chemical  methods,  which 
includes  42,000  acres  that  would  be  treated  by  me- 
chanical methods. 


RECREATION  AND  VISUAL 
RESOURCES 

The  goals  of  vegetation  treatment  on  recreation 
areas  include  general  maintenance,  maintenance  of 
the  visual  appearance  of  the  areas,  reduction  of  po- 
tential threats  to  the  areas,  plants  and  wildlife,  pro- 
tection of  visitors'  health  and  welfare  by  controlling 
noxious  weeds  and  poisonous  plants,  and  fire  con- 
trol. In  the  program  areas  that  are  easily  visible 
where  the  appearance  of  the  area  is  important  (for 
example,  recreation  areas  and  public  domain  for- 
ests), treatments  would  be  made  that  cause  the  least 
adverse  visual  impact.  Some  short-term  scenic  deg- 
radation would  be  associated  with  each  of  the  pro- 
gram alternatives. 
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Alternative  1:  Proposed  Action 

The  proposed  alternative  allows  the  best  combina- 
tion of  treatment  methods  for  a  specific  site  to  be 
implemented.  Manual  and  mechanical  treatment 
methods  are  the  most  widely  used  techniques  in  rec- 
reation areas,  but  in  some  instances,  using  herbi- 
cides is  preferable.  For  example,  the  preferred  treat- 
ment for  poison  oak  and  other  undesirable  sprouters 
is  herbicide  application,  because  these  weedsaredif- 
ficult  to  eliminate  otherwise.  There  may  be  short- 
term  adverse  impacts  under  Alternative  1,  especially 
in  areas  where  prescribed  burning  and  herbicides 
are  used.  Some  areas  might  be  temporarily  unusable 
after  herbicide  applications,  and  edible  fruit  and  ber- 
rypicking  opportunities  may  be  lost.  Because  of 
smoke  and  blackened  areas  from  prescribed  burns, 
visitors  may  spend  less  time  at  a  particular  site.  How- 
ever, the  long-term  impacts  would  be  beneficial.  The 
risk  of  visitor  exposure  to  undesirable  plant  species 
would  be  decreased  and  habitat  for  desirable  plants 
and  wildlife  would  improve;  therefore,  recreation 
hours  spent  at  a  particular  site  would  be  expected 
to  increase. 

Under  Alternative  1,  the  principal  area  treated 
would  be  rangeland,  and  most  treatments  would  be 
herbicide  applications  and  prescribed  burning.  Ad- 
verse visual  impacts  could  include  a  reduced  variety 
of  vegetation  in  chemically  treated  areas,  blackened 
areas  from  burns,  and  visibility  impairments  from 
smoke.  However,  these  adverse  impacts  would  be 
temporary,  particularly  the  visual  effects  of  smoke, 
and  there  could  be  long-term  beneficial  impacts 
because  regrowth  of  more  aesthetically  desirable 
plants  would  be  possible.  Some  mechanical  treat- 
ments would  be  used  under  the  proposed  alterna- 
tive. These  would  occur  on  rangelands  and  in  for- 
ests. The  adverse  visual  impacts  could  include 
unsightly  exposed  soil  or  disrupted  land  surfaces. 
However,  these  impacts  would  be  short  term,  and 
the  potential  long-term  impacts  would  include  the 
regrowth  of  more  visually  pleasing  annuals,  peren- 
nials, and  shrubs.  Manual  treatment  methods,  which 
are  virtually  the  same  under  all  the  alternatives, 
would  have  a  low  visual  impact  because,  in  general, 
they  are  implemented  in  areas  that  are  difficult  to 
reach  by  vehicle  (and  that  are  not  readily  visible  to 
a  large  number  of  people,  or  in  areas  that  are  sen- 
sitive, so  care  would  be  taken  to  avoid  disrupting  the 
area  to  a  great  extent.  The  level  of  use  of  biological 
treatment  methods  is  expected  to  remain  the  same 
under  all  of  the  alternatives.  Biological  treatment 
would  be  used  in  areas  where  livestock  is  a  common 
sight,  so  the  visual  impacts  would  be  minimal. 


Alternative  2:  No  Aerial  Application 
of  Herbicides 

Alternative  2  should  have  the  same  impacts  as  the 
proposed  alternative  in  recreation  areas  because  her- 
bicides are  not  applied  aerially  in  these  areas  and 
the  same  treatment  methods  could  be  expected  to 
be  used.  Dispersed  recreation  activities  could  be 
affected  because  more  area  would  be  treated  with 
prescribed  burns.  Hunting,  camping,  backpacking, 
and  horseback  riding  would  probably  shift  to 
unburned  areas.  In  the  long  term,  the  prescribed 
burning  would  make  the  areas  more  attractive  for 
these  activities  by  improving  the  habitat  for  various 
flora  and  fauna. 

Under  this  alternative,  the  principal  treatment 
methods  used  would  be  mechanical  treatments  and 
prescribed  burning.  The  increase  in  the  use  of  me- 
chanical methods,  such  as  chaining  and  tilling, 
would  result  in  a  greater  visual  contrast  between 
treated  and  untreated  areas  (for  example,  broken 
trees,  disrupted  land,  and  exposed  soil).  More  areas 
would  be  burned  under  Alternative  2;  therefore, 
there  would  be  more  blackened  areas  and  more 
smoke  than  under  Alternative  1.  Manual  treatment 
methods  would  be  much  the  same  as  under  Alterna- 
tive 1 ,  and  the  impacts  would  also  be  the  same.Man- 
ual  methods  would  be  used  in  sensitive  areas,  so 
care  would  be  taken  to  avoid  disturbing  the  area  to 
a  great  extent;  or  they  would  be  used  in  areas  diffi- 
cult to  reach  by  vehicle  and  would  therefore  not  be 
highly  visible.  Biological  treatments  would  remain 
the  same  as  in  Alternative  1. 


Alternative  3:  No  Use  of  Herbicides 

No  use  of  herbicides  in  recreation  areas  would 
have  detrimental  effects.  Compared  to  the  proposed 
alternative,  approximately  20  percent  less  area 
would  be  treated  for  the  control  of  noxious  weeds 
and  poisonous  plants.  Visitor  use  in  these  areas 
could  decline  to  avoid  exposure  to  the  uncontrolled 
undesirable  plants.  Manual  and  mechanical  treat- 
ment methods  have  been  the  preferred  techniques 
in  the  past,  but  in  some  cases  (for  example,  unde- 
sirable sprouting  species),  these  methods  may  not 
be  effective.  If  nonchemical  measures  fail  to  control 
undesirable  species  in  the  areas  that  are  treated,  vis- 
itor use  may  also  decline.  The  use  of  prescribed  burn- 
ing would  be  expected  to  increase  under  this  alter- 
native, possibly  resulting  in  decreased  air  quality 
from  smoke,  as  well  as  more  blackened  areas  that 
would  be  avoided  by  recreationists. 
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If  no  herbicides  are  used,  most  acreage  would  be 
treated  with  prescribed  burns,  and  more  mechanical 
treatments  will  be  used  than  under  any  other  alter- 
native. Fewer  acres  in  more  highly  visible  areas, 
such  as  recreation  areas  and  rights-of-way,  would 
be  treated  altogether.  These  differences  have  the 
adverse  effects  of  increasing  the  number  of  black- 
ened areas  readily  visible,  the  number  of  vehicles  dis- 
rupting the  areas,  and  the  amount  of  undesirable 
vegetation  crowding  out  visually  pleasing  vegeta- 
tion. The  amount  of  biological  treatments  would  not 
increase,  and  they  still  would  be  conducted  in  areas 
where  grazing  is  expected,  so  the  visual  impacts 
would  be  negligible.  Under  Alternative  3,  the  con- 
trasting brown  areas  that  herbicide  use  causes 
would  not  develop,  but  in  the  long  term,  visually 
desirable  vegetation  might  be  displaced  by  visually 
undesirable  plants. 


Alternative  4:  No  Use  of  Prescribed 
Burning 

Alternative  4  could  have  both  adverse  and  bene- 
ficial impacts.  Manual  treatment  methods  under  this 
alternative  are  not  expected  to  have  adverse  impacts 
because  these  treatments  are  species  selective  and 
are  done  in  sensitive  areas  with  as  little  disturbance 
to  the  environment  as  possible.  The  use  of  mechan- 
ical methods  could  increase;  therefore,  more 
exposed  soil  and  disrupted  land  could  be  expected. 
Herbicide  applications  could  be  expected  to  in- 
crease under  this  alternative;  therefore,  recreational 
opportunities  could  be  adversely  affected  because 
of  temporary  site  closures,  wildlife  habitat  changes, 
and  the  loss  of  edible  fruit  and  berrypicking  oppor- 
tunities (USDA 1988).  Habitat  improvement  opportu- 
nities are  highest  in  alternatives  that  use  prescribed 
fire.  These  opportunities  decrease  as  the  use  of  fire 
is  restricted  (USDA  1988). 

Under  this  alternative,  fewer  acres  would  be 
treated  than  under  the  proposed  alternative.  Most  of 
these  acres  would  be  on  rangeland  and  public  do- 
main forests.  More  area  would  be  treated  with  her- 
bicides than  in  the  other  alternatives,  which  could 
result  in  more  contrasting  brown  areas  and  a  de- 
creased variety  of  vegetation  on  treated  sites. 
Manual  and  mechanical  methods  would  be  virtually 
the  same  as  under  the  proposed  alternative;  there- 
fore, their  visual  impacts  are  expected  to  be  the 
same.  With  no  prescribed  burning,  there  would  be 
no  blackened  areas  and  no  problems  with  smoke 
inhibiting  vision. 


Alternative  5:  No  Action  (Continue 
Current  IVIanagement) 

Under  Alternative  5,  fewer  total  acres  would  be 
treated  than  under  the  other  alternatives.  Recreation 
sites  are  likely  to  be  treated  the  same  as  in  the  pro- 
posed alternative  because  the  goal  is  the  same.  Of 
the  alternatives  that  include  prescribed  burning,  this 
alternative  would  have  the  least  effect  on  dispersed 
recreation  because  fewer  acres  are  treated  with 
burns. 

Locally,  the  visual  impacts  of  the  treatment  meth- 
ods under  Alternative  5  would  be  the  same  as  under 
Alternative  1,  but  overall,  the  impacts  would  not  be 
as  great  because  fewer  acres  are  treated.  The  prin- 
cipal difference  in  these  alternatives  is  the  number 
of  acres  treated  with  herbicides.  Under  Alternative 
5,  the  area  treated  chemically  is  relatively  small; 
therefore,  the  impacts,  both  adverse  and  desirable, 
would  be  lower  than  under  Alternative  1. 


LIVESTOCK 


Alternative  1:  Proposed  Action 

Alternative  1  could  yield  the  highest  positive 
impact  by  providing  the  largest  increase  in  desirable 
forage  for  livestock.  Application  of  herbicides  is  the 
most  effective  and  efficient  way  of  controlling  com- 
peting vegetation  and  some  noxious  weeds.  How- 
ever, aerial  herbicide  application  also  could  kill 
some  shrubs  and  trees  that  are  used  for  shelter  by 
livestock.  Based  on  the  nontarget  species  risk 
assessment,  livestock  are  not  expected  to  be  directly 
affected  by  any  of  the  proposed  herbicides.  The 
number  of  plants  toxic  to  livestock,  such  as  leafy 
spurge  and  knapweed,  would  be  reduced.  The  use 
of  prescribed  burning  in  some  areas  could  reduce 
competing  vegetation  and  encourage  thicker 
regrowth  of  desirable  livestock  forage  plants. 


Alternative  2:  No  Aerial  Application 
of  Herbicides 

Under  Alternative  2,  less  forage  would  be  pro- 
duced than  under  the  proposed  alternative  because, 
without  the  use  of  aerially  applied  herbicides,  it 
would  be  more  difficult  to  control  some  species  of 
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competing  vegetation.  More  acres  would  be  treated 
witti  meclianical  methods,  but  tliese  methods  are 
not  always  effective  in  encouraging  growth  of  desir- 
able plants.  Fewer  total  rangeland  acres  would  be 
treated  under  the  second  alternative  than  under  the 
proposed  alternative;  therefore,  infestations  of  com- 
peting vegetation  and  noxious  weeds  would  be  more 
prevalent. 


Alternative  3:  No  Use  of  Herbicides 

Under  Alternative  3,  fewer  acres  would  be  treated 
than  under  Alternatives  1  or  2.  There  would  be  a 
decline  in  desirable  forage  because  undesirable  spe- 
cies would  not  be  controlled  on  a  greater  portion  of 
rangeland  than  under  Alternatives  1  or  2.  Livestock 
could  be  exposed  to  more  toxic  weeds  than  under 
the  first  two  alternatives.  There  would  be  an  increase 
in  prescribed  burns,  which  would  have  positive 
impacts  on  some  rangeland  sites  by  increasing  de- 
sirable forage. 


WILD  HORSES  AND  BURROS 

Alternative  1:  Proposed  Action 

The  use  of  all  methods  of  vegetation  treatment 
should  improve  habitat  areas,  thus  benefiting  wild 
horse  and  burro  populations.  This  alternative  should 
not  pose  any  short-term  or  long-term  threats  to 
these  animals'  habitat,  but  the  impacts  must  be 
addressed  on  a  site-specific  basis.  Alternative  1 
would  yield  the  highest  positive  impact  by  providing 
the  largest  increase  in  desirable  forage  for  wild 
horses  and  burros.  Based  on  the  nontarget  species 
risk  assessment,  herbicides  should  not  significantly 
affect  horse  and  burro  populations  under  any  of  the 
alternatives  that  use  herbicides.  Although  adverse 
impacts  to  habitat  areas  would  be  temporary  and 
localized,  the  aerial  application  of  herbicides  could 
kill  some  shrubs  and  trees  that  wild  horses  and  bur- 
ros use  for  shelter. 


Alternative  4:  No  Use  of  Prescribed 
Burning 

Under  Alternative  4,  herbicide  application  would 
be  the  principal  treatment  method  used.  Manual  and 
mechanical  methods  would  be  similar  to  those  used 
under  the  proposed  alternative.  They  are  sometimes 
inefficient  and  ineffective  in  controlling  unwanted 
vegetation.  With  the  increase  in  herbicide  use,  live- 
stock could  be  more  readily  exposed.  To  avoid  live- 
stock exposure,  more  rangeland  would  have  to  be 
made  temporarily  unavailable  for  grazing.  On 
brushy  sites,  herbicide  use  could  result  in  increased 
productivity  by  killing  competing  vegetation.  How- 
ever, without  the  use  of  prescribed  burning,  woody 
material  serving  as  physical  obstructions  to  live- 
stock use  of  some  areas  would  remain. 


Alternative  5:  No  Action  (Continue 
Current  lyianagement) 

The  principal  difference  between  this  and  the 
other  alternatives,  except  Alternative  3,  with  respect 
to  livestock  is  that  fewer  acres  would  be  treated  with 
herbicides  under  Alternative  5.  In  some  areas,  use 
of  herbicides  would  not  be  allowed  because  of  cur- 
rent restrictions.  Livestock  may  be  adversely  af- 
fected by  having  less  palatable  forage  if  undesirable 
plants  are  not  controlled  effectively  with  the  other 
treatment  methods.  Livestock  also  would  be  more 
likely  to  be  exposed  to  those  toxic  weeds  most  effec- 
tively controlled  by  herbicides. 


Alternative  2:  No  Aerial  Application 
of  Herbicides 

This  alternative  allows  for  the  use  of  all  five  vege- 
tation treatment  methods,  except  chemical  treat- 
ment would  be  restricted  to  ground-based  tech- 
niques. The  use  of  all  methods  of  vegetation 
treatment  should  improve  habitat  areas,  thus  bene- 
fitting all  herd  populations.  Although  the  sequence 
of  treatments  would  be  selected  to  take  maximum 
advantage  of  the  available  methods,  the  control  of 
some  target  species  would  not  be  as  effective  as  Al- 
ternative 1 .  Exact  combinations  of  manual,  mechan- 
ical, biological,  prescribed  burning,  and  chemical 
treatments  would  be  determined  by  examining  infor- 
mation such  as  type  of  undesirable  species,  compo- 
sition of  understory,  composition  of  canopy,  and  soil 
characteristics.  In  some  instances,  chemical  treat- 
ment would  be  replaced  by  prescribed  fire.  The  over- 
all effect  of  Alternative  2  would  be  less  forage  pro- 
duction and  less  control  of  noxious  weeds. 


Alternative  3:  No  Use  of  Herbicides 

Only  four  of  the  five  vegetation  control  methods 
—manual,  mechanical,  biological,  and  prescribed 
burning— would  be  used  with  this  alternative.  Be- 
cause nonchemical  methods  would  be  employed, 
the  potential  exists  for  the  remaining  treatments  to 
fail  to  control  vegetation.  Target  species  would  com- 
pete with  and  reduce  desirable  forage  species, 
which  could  adversely  affect  herd  populations.  Wild 
horses  and  burros  potentially  could  be  harmed  if 
toxic  vegetation  species  are  not  controlled  using 
these  methods. 
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Alternative  4:  No  Use  of  Prescribed 
Burning 

This  alternative  allows  fortheuseof  only  four  vege- 
tation control  metliods— manual,  mechanical,  bio- 
logical, and  chemical.  Because  prescribed  burning 
would  not  be  used  to  control  target  vegetation,  many 
habitat  areas  will  exhibit  only  mature  serai  stages, 
thus  decreasing  the  desirable  habitat  and  biodiver- 
sity of  the  area.  However,  over  the  long  term,  the 
available  treatment  methods  could  improve  some 
habitat  areas,  thus  increasing  the  abundance  of  for- 
age in  the  area,  which  would  be  advantageous  for 
herd  populations. 

Alternative  5:  No  Action  (Continue 
Current  IVIanagement) 

Fewer  total  acres  would  be  treated  underthis  alter- 
native. The  result  would  be  less  available  forage  for 
wild  horses  and  burros  than  under  other  alterna- 
tives. These  animals  also  could  be  affected  directly 
from  the  ingestion  of  poisonous  noxious  weeds  not 
treated  under  Alternative  5. 


SPECIAL  STATUS  SPECIES 

Probability  of  adverse  impacts  to  special  status 
plant  and  animal  species  from  all  alternatives  is  low. 
Each  proposed  project  is  screened  for  its  potential 
impacts  to  special  status  plants  and  animals  during 
the  Environmental  Assessment  process.  Known 
ranges  and  habitat  preferences  of  special  status  spe- 
cies are  compared  to  the  proposed  project  area 
through  information  maintained  by  BLM,  through 
contact  with  other  Federal  or  State  agencies,  or 
through  contact  with  other  knowledgeable  individu- 
als. Site-specific  investigations  are  conducted  when 
there  is  likelihood  that  a  special  status  species  may 
be  present  in  the  proposed  project  area.  Potential  im- 
pacts of  the  proposed  project  are  determined  from 
the  site-specific  investigations  along  with  informa- 
tion obtained  from  other  agencies.  As  a  result  of  field 
investigations  and  coordination  with  knowledgeable 
individuals,  project  design  or  size  may  be  adjusted, 
the  project  may  be  deferred  to  another  time  of  year, 
off-site  mitigation  may  be  recommended,  other  stip- 
ulations may  be  applied  while  the  project  is  being 
carried  out,  or  the  project  may  be  abandoned  alto- 
gether, based  on  the  nature  of  potential  impacts.  No 
action  will  be  taken  under  any  alternative  that  would 


adversely  affect  the  recovery  of  any  threatened  or 
endangered  species. 


WILDERNESS  AND  SPECIAL 
AREAS 

Alternative  1:  Proposed  Action 

Under  Alternative  1,  all  available  treatment  meth- 
ods could  be  used.  Whether  these  methods  would 
be  used  in  a  particular  wilderness  area  would  be  ad- 
dressed in  a  site-specific  environmental  assess- 
ment. With  the  restrictions  already  placed  on  vege- 
tation treatment  in  special  areas.  Alternative  1  would 
allow  the  most  treatment  choices. 

Alternative  2:  No  Aerial  Application 
of  Herbicides 

Under  Alternative  2,  aerial  application  of  herbi- 
cides would  not  be  allowed.  This  would  decrease 
any  possible  adverse  effects  on  sensitive  zones  lo- 
cated in  special  areas,  such  as  habitats  of  aquatic 
and  special  status  species.  However,  the  removal 
of  particularly  widespread  target  species  would  be 
reduced,  possibly  resulting  in  increased  competi- 
tion with  native  species. 

Alternative  3:  No  Use  of  Herbicides 

Chemical  treatmentwould  not  be  used  under  Alter- 
native 3.  This  would  increase  the  dependence  on 
mechanical  and  prescribed  burning  methods,  which 
could  cause  adverse  impacts,  especially  visual,  in 
some  areas.  Nevertheless,  the  use  of  no  chemical 
treatment  would  prevent  some  possible  adverse 
effects  on  fish  and  wildlife  species. 

Alternative  4:  No  Use  of  Prescribed 
Burning 

Under  Alternative  4,  prescribed  burning  would  not 
be  used.  This  would  increase  the  dependence  on 
chemical  and  mechanical  treatment  methods,  which 
could  be  detrimental  in  some  areas.  Underthis  alter- 
native, prescribed  burning  would  not  be  used  to  cor- 
rect the  fire  exclusion  problem  that  exists  in  some 
regions.  Risks  of  wildfires  could  increase  under  this 
alternative. 
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Alternative  5:  No  Action  (Continue 
Current  Management) 

Alternative  5  is  the  continuation  of  current  vege- 
tation treatment  programs:  fewer  acres  are  treated 
and  no  cliemicai  treatment  is  allowed  in  some  areas. 
The  decrease  in  acres  treated  may  reduce  the  wilder- 
ness and  special  areas  acres  included  in  the  pro- 
gram, thus  decreasing  potential  adverse  impacts. 


HUMAN  HEALTH  AND 
SAFETY 

Alternative  1:  Proposed  Action 

Under  the  proposed  alternative,  manual  methods 
of  vegetation  treatment  should  not  affect  members 
of  the  public;  however,  workers  are  likely  to  be  af- 
fected by  minor  injuries  from  the  use  of  hand  tools 
or  major  injuries  from  the  use  of  power  tools.  Me- 
chanical methods  should  not  affect  the  public,  al- 
though there  is  a  slight  risk  of  injury  from  flying 
debris  near  mowing  operations  on  highway  rights-of- 
way  projects.  Workers  would  be  at  risk  of  injuries 
when  they  use  tractors  and  other  heavy  equipment. 
Neither  workers  nor  members  of  the  public  should 
be  affected  by  any  biological  vegetation  treatment 
methods. 

Sensitive  members  of  the  public  and  some  work- 
ers may  experience  minor  ill  effects,  including  eye 
and  lung  irritation  from  the  smoke  of  prescribed 
fires.  Workers  may  suffer  burns  from  igniting  or  man- 
aging prescribed  fires,  although  normal  safety  pre- 
cautions should  minimize  this  possibility.  Escaped 
fires  may  place  workers  or  members  of  the  public 
at  risk,  but  again,  safety  precautions  in  normal  fire 
management  practice  should  minimize  the  possibil- 
ity of  escapes  and  limit  any  risk  to  human  health 
should  wildfires  occur. 

Amitrole  may  affect  members  of  the  public 
exposed  to  it  after  herbicide  treatment  of  rangeland, 
public-domain  forests,  or  rights-of-way.  None  of  the 
other  herbicides  should  affect  members  of  the  pub- 
lic in  routine  applications,  although  they  may  be 
affected  if  they  are  exposed  as  a  result  of  an  acciden- 
tal spraying  or  spill.  Workers  may  experience  health 
effects  in  routine  applications  of  a  number  of  the  pro- 
posed herbicides,  particularly  in  aerial  applications 
to  rangeland,  oil  and  gas  sites,  or  rights-of-way. 
Human  health  would  benefit  from  treatment  of  nox- 
ious weeds  and  poisonous  plants  that  adversely 
affect  humans. 


Alternative  2:  No  Aerial  Application 
of  Herbicides 

Under  this  alternative,  there  would  be  somewhat 
increased  risks,  as  compared  to  Alternative  1,  of 
injury  to  workers  from  mechanical  treatments  and 
prescribed  fire  because  of  the  increased  acreage  for 
those  methods.  Sensitive  members  of  the  public 
would  be  at  higher  risk  of  minor  effects  from  smoke. 
The  risks  of  public  and  worker  health  effects  from 
herbicides  would  be  reduced.  More  untreated  acre- 
age than  under  Alternative  1  increases  the  possi- 
bility of  adverse  effects  from  noxious  weeds  and  poi- 
sonous plants. 


Alternative  3:  No  Use  of  Herbicides 

Under  this  alternative,  the  risk,  as  compared  to 
Alternatives  1  and  2,  of  injuries  to  workers  from  man- 
ual and  mechanical  treatments  and  prescribed  fire 
would  increase  slightly.  Sensitive  members  of  the 
public  would  be  at  higher  risk  of  minor  effects  from 
smoke.  Risks  of  public  and  worker  health  effects 
from  herbicides  would  be  eliminated.  There  would 
be  less  control  of  weeds  that  are  hazardous  to 
human  health  than  in  Alternatives  1,  2,  and  4. 


Alternative  4:  No  Use  of  Prescribed 
Burning 

Risks  to  workers  of  injury  from  fire  and  to  workers 
and  the  public  of  effects  from  smoke  would  be  elim- 
inated under  this  alternative.  Risks  of  worker  injuries 
from  mechanical  methods  and  hand  tools  would  be 
about  the  same  as  those  for  Alternatives  1  and  2. 
Risks  of  health  effects  from  the  use  of  herbicides 
would  be  the  highest  of  any  of  the  alternatives 
because  more  than  half  the  program  acreage  would 
be  chemically  treated. 

Alternative  5:  No  Action  (Continue 
Current  Management) 

This  alternative  would  present  risks  of  the  same 
types  of  human  health  effects  as  described  for  Alter- 
native 1,  but  a  somewhat  lower  potential  incidence 
of  effects  is  likely,  because  the  acreages  treated  by 
all  methods  are  lower  in  every  case. 
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SOCIAL  AND  ECONOMIC 
RESOURCES 

Social  Resources 

Many  of  the  social  effects  of  vegetation  treatment 
programs  occur  as  a  result  of  changes  in  jobs  or  per- 
sonal income.  Compared  with  total  employment  or 
personal  income,  employment  or  income  changes 
resulting  from  the  implementation  of  vegetation 
treatment  may  seem  small.  However,  these  changes 
may  be  important  when  considered  on  a  local  or  site- 
specific  basis  to  individuals  who  rely  on  the  contin- 
ued productivity  of  public  lands  and  employment  in 
vegetation  treatment  activities  for  their  livelihood. 

BLM's  vegetation  treatment  program  alternatives 
would  directly  and  indirectly  affect  social  conditions 
and  attitudes.  Direct  impacts  would  occur  if  an  indi- 
vidual's sense  of  well-being  or  economic  security 
were  affected  by  BLM's  decision  on  the  use  or  res- 
triction of  particular  vegetation  treatment  methods. 
Indirect  effects  would  occur  as  a  result  of  economic 
outcomes  of  BLM  policies  and  in  response  to  gains 
or  losses  of  recreational  opportunities  or  access  to 
subsistence  activities.  For  example,  reactions  to 
changes  in  the  availability  of  jobs  and  dependence 
on  certain  jobs  are  social  effects  derived  from  eco- 
nomic impacts.  All  of  these  impacts,  direct  and  indi- 
rect, could  affect  lifestyles  and  community  stability. 

Vegetation  treatment  can  be  controversial,  as  dem- 
onstrated by  the  range  of  comments  received  during 
the  scoping  period  (see  Appendix  B).  For  example, 
smoke  from  prescribed  burning  is  likely  to  cause 
some  public  concern  about  air  quality,  and  chemical 
treatment  raises  concerns  about  human  health  and 
safety.  There  would  be  some  unsettling  social 
effects  no  matter  which  program  alternative  is  cho- 
sen because  the  affected  population  is  not  homoge- 
neous. Opposition  could  be  most  intense  in  areas 
closest  to  treatment,  but  also  would  occur  in  more 
distant  areas.  Wherever  these  issues  arise,  they 
should  be  considered  in  the  project-level  design  and 
site-specific  environmental  analyses.  Appropriate 
public  participation  and  other  information  efforts 
would  likely  mitigate  these  potential  negative  social 
effects. 


Economic  Resources 

The  Western  States  depend  on  the  agriculture  and 
forestry  industries  for  employment  and  revenues 
from  the  sale  of  related  goods  and  services  (see 
Chapter  2,  "Economic  and  Social  Resources").  The 
directeconomicimpactsof  all  of  the  vegetation  treat- 
ment program  alternatives  include  increases  in  both 


employment  and  sales  of  treatment  materials.  The 
subsequent  increase  in  personal  incomes  and  reve- 
nues would  benefit  the  economies  of  the  Western 
States  if  the  employees  and  equipment  needed  are 
acquired  within  these  States. 


Vegetation  Treatment  Costs 

Total  annual  treatment  costs  were  estimated  for 
each  program  alternative  to  provide  a  quantitative 
basis  for  comparing  the  alternatives.  Total  costs  for 
each  alternative  were  calculated  by  multiplying  the 
acreage  treated  by  each  method  by  treatment  costs 
per  acre.  The  per  acre  treatment  costs  were  based 
on  those  used  in  previous  vegetation  treatment  EISs 
(BLM  1985a,  BLM  1987g,USDA  1988).  The  costs  esti- 
mated (Table  3-22)  include  expenditures  for  chem- 
icals, labor,  equipment,  and  administration  of  the 
treatment.  Different  projects  within  the  same  treat- 
ment category  have  variable  costs  depending  on  the 
characteristics  of  each  project. 

Estimated  program  costs  range  from  $15.9  million 
annually  for  Alternative  4,  No  Prescribed  Burning, 
to  $9.3  million  for  Alternative  5,  No  Action  (Continue 
Current  Management).  The  number  of  acres  treated 
in  each  program  differ,  however,  so  a  comparison 
ofthesetotal  costs  does  not  indicate  the  relative  mag- 
nitude of  per  acre  treatment  costs.  Alternatives  1  and 
5  are  the  least  expensive  at  $39  and  $38  per  acre, 
respectively;  Alternative  4  is  the  most  costly  at  $50 
per  acre. 


Direct  Economic  Impacts 

Employment  Opportunities 

The  number  of  jobs  that  could  be  available  under 
each  program  alternative  depends  on  both  the  labor 
intensity  of  the  treatment  methods  used  and  the 
number  of  acres  treated.  Manual  treatment  is  the 
most  labor  intensive  and  chemical,  the  least: 


Treatment  lUlethod 

Percent  Labor 

Manual 

92 

Mechanical 

39 

Biological 

* 

Prescribed  Fire 

58 

Chemical 

Aerial 

17 

Ground 

26 

*  Biological  data  are  not  available;  grazing  manage- 
ment represents  a  small  component  of  BLM  labor. 

Source:  USDA  1988. 
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Table  3-22 
Annual  Vegetation  Treatment  Costs  by  Program  Alternative 


to 

o 


Cost/Acre^ 

Alternative  1: 
Proposed  Action 

Acres             Cost 

Alternative  2: 

No  Aerial  Application 

of  Herbicides 

Alternative  3: 
No  Use  of  Herbicides 

Acres             Cost 

Alternative  4: 

No  Prescribed 

Burning 

Alternative  5: 
No  Action 

Treatment  Method 

Acres 

Cost 

Acres 

Cost 

Acres 

Cost 

Manual 

$235 

14,070 

3,306,450 

14,470 

3,329,950 

13,870 

3,259,450 

13,670 

3,212,450 

12,770 

3,000,950 

Mechanical 

100 

58,115 

5,811,500 

71,165 

7,116,500 

74,215 

7,421 ,500 

69,165 

6,916,500 

41,945 

4,194,500 

Biological 

2 

60,175 

— 

60,075 

— 

60,175 

— 

60,175 

— 

57,635 

— 

m 
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Ground: 
Vehicle 
Hand 

50 
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21,045 
5,795 

1,052,250 
753,350 

38,033 
7,135 

1,901,650 
927,550 

0 
0 

0 
0 

28,075 
6,645 

1,403,750 
863,850 

9,615 
2,095 

480,750 
272,350 

Total 

371,640 

14,460,950 

322,868 

14,598,550 

285,650 

12,054,850 

318,470 

15,928,750 

242,505 

9,282,750 

Cost  per  Acre 

38.91 

45.22 

42.20 

50.02 

38.28 
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1  Costs  are  in  1987  dollars. 

2  Biological  treatment  costs  vary  considerably;  therefore,  average  costs 
1988  ran  approximately  $2.75  per  acre  for  grazing  treatment  on  34,500  total 
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The  increase  in  employment  that  would  be 
required  to  implement  Alternatives  1  through  4  is  not 
likely  to  be  significant  because  current  BLM  staff  lev- 
els are  adequate  to  treat  the  additional  acreage  with 
occasional  summer  employees. 

Regional  and  local  employment  benefits  would  be 
greatest  if  any  new  jobs  were  filled  by  western  res- 
idents. Alternatives  2  (No  Aerial  Application  of  Her- 
bicides) and  3  (No  Use  of  Herbicides)  could  provide 
the  most  job  opportunities  because  the  largest 
acreages  are  treated  using  manual  and  prescribed 
burning,  the  two  most  labor  intensive  methods.  Al- 
ternative4  (No  Use  of  Prescribed  Burning)  could  pro- 
vide the  least  potential  for  new  jobs.  Implementation 
of  Alternative  1  (Proposed  Action)  could  provide 
more  employment  opportunities  than  Alternative  4. 
Under  Alternative  5,  No  Action  (Continue  Current 
Management),  no  new  jobs  would  be  created. 

Sales  of  Treatment  Materials 

Materials  needed  for  vegetation  treatment  include 
fuel  for  vehicles  and  equipment,  ignition  materials 
for  prescribed  burning,  and  herbicides.  Revenues 
from  the  sale  of  these  items  would  depend  on  the 
quantities  purchased,  which  in  turn  depend  on  sev- 
eral factors:  the  fuel  efficiency  of  the  vehicles  or 
equipment  used  (as  described  in  Energy  Require- 
ments), the  type  of  ignition  materials  necessary,  and 
the  herbicideformulation.  The  cost  of  herbicides  pro- 
posed for  use  in  this  vegetation  treatment  program, 
for  example,  ranges  from  $8  (2,4-D  amine)  to  $130 
(Arsenal)  per  gallon  (University  of  Wyoming  1988). 
Furthermore,  as  previously  mentioned,  local  econo- 
mies would  benefit  only  if  these  materials  were  made 
by  or  purchased  from  western  suppliers.  The  effect 
of  the  sale  of  these  treatment  materials  on  the  local 
economies  therefore  cannot  be  estimated  for  each 
program  alternative. 

Indirect  Economic  Impacts 

Indirect  economic  ifnpacts  occur  as  a  result  of 
other  actions.  They  are  generally  difficult  to  quan- 
tify, and  the  incidence  of  the  cost  of  these  impacts 
is  not  always  clear.  For  example,  insufficient  man- 
agement of  rights-of-way  could  cause  damage  to 
electric  transmission  lines  or  railways;  the  owners 
must  pay  for  repairs  or  maintenance,  but  these  addi- 
tional costs  may  be  passed  on  to  consumers  and 
shareholders.  Poor  range  management  may  result 
in  the  death  of  livestock  and  wildlife  because  of 
ingestion  of  noxious  weeds  and  poisonous  plants. 
Or,  if  public  domain  forests,  cultural  resources,  and 
recreation  sites  are  not  maintained,  visitors'  enjoy- 
ment of  these  sites  could  decline,  representing  lost 
value  to  these  visitors,  and  fewer  people  may  visit 
in  the  future.  If  an  admission  fee  is  charged,  this 
would  result  in  less  revenues  from  the  site. 


The  largest  number  of  acres  would  be  treated 
under  Alternative  1  (Proposed  Action);  thus,  indirect 
costs  would  probably  be  lower  than  under  the  other 
four  alternatives.  The  elimination  of  treatment  meth- 
ods or  application  methods  in  the  other  program 
alternatives  causes  the  total  number  of  acres  treated 
to  decline.  Thus,  vegetation  that  could  optimally  be 
treated  by  one  method  may  not  be  treated  or  may 
be  treated  by  an  alternate  method.  As  acreage  goes 
untreated,  or  if  alternate  means  of  treatment  are  not 
effective,  indirect  costs  are  likely  to  rise. 


UNAVOIDABLE  ADVERSE 
ENVmONMENTAL  EFFECTS 

Implementation  of  any  alternative  would  result  in 
some  adverse  environmental  impacts  that  cannot  be 
avoided.  Standards  and  guidelines,  from  BLM 
manuals— and  mitigation  developed  in  this  Final 
EIS— are  intended  to  keep  the  extent  and  duration 
of  these  effects  within  acceptable  levels,  but  adverse 
effects  cannot  be  completely  eliminated. 

Because  this  Final  EIS  examines  alternative  pro- 
grams for  treating  vegetation,  the  focus  is  on  how 
a  series  of  projects  conducted  over  a  period  of  years 
could  affect  the  environment.  From  this  perspective, 
there  are  two  areas  of  potential  significant  adverse 
effects:  human  health  risk  and  degradation  of  air 
quality  from  prescribed  burning.  The  potential  for 
adverse  effects  varies  with  each  alternative  and  is  dis- 
cussed in  detail  in  earlier  sections  of  this  chapter. 

There  is  the  potential  for  additional  adverse 
effects  beyond  those  described  above.  The  follow- 
ing effects  are  not  expected  to  be  significant;  stan- 
dards, guidelines,  and  mitigation  will  be  applied: 

•  Short-term  reduction  in  air  quality  from  dust  and 
engine  emissions  resulting  from  vegetation 
treatment  activities  other  than  prescribed  burn- 
ing 

•  Short-term  acceleration  of  natural  rates  of  sed- 
imentation by  soil-disturbing  activities  asso- 
ciated with  the  use  of  heavy  equipment 

•  A  temporary  increase  in  fire  hazard  from  waste 
material  (dry  vegetation)  left  on  the  ground  after 
treatment 

•  Short-term  decrease  in  habitat  for  wildlife  spe- 
cies (depending  on  particular  plant  species  and 
growth  changes) 

•  Damage  to  soils  by  compaction  from  heavy 
equipment  used  for  vegetation  treatments 

•  Damage  or  destruction  of  cultural  resources  not 
identified  by  cultural  inventories 
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•  Potential  for  infringement  of  the  first  amend- 
ment rights  of  Native  Americans  to  exercise 
their  traditional  religions 

Not  all  of  the  unavoidable  adverse  effects  that 
could  result  from  implementing  any  of  the  program 
alternatives  can  be  identified  until  site-specific  proj- 
ects are  identified  and  environmental  assessments 
are  prepared  for  those  projects.  Potential  unavoida- 
ble adverse  environmental  impacts  could  include 
short-term,  localized  air  quality  degradation  from 
manual  methods  that  employ  power  tools,  from  burn- 
ing fuels  in  mechanical  equipment,  from  the  smoke 
of  prescribed  burning,  and  from  the  volatile  and  drift 
fraction  of  herbicides  used  in  chemical  methods. 
However,  no  air  quality  standards  would  be  violated. 

Adherence  to  mitigation  and  operational  features 
built  into  the  program  alternatives  will  minimize  the 
potential  for  any  adverse  environmental  effects. 

ENERGY  REQUIREMENTS 

Petroleum  fuels  would  be  used  in  all  program  alter- 
natives to  operate  aircraft  or  equipment  during  vege- 
tation treatment  and  to  transport  personnel,  equip- 
ment, and  materials  to  a  treatment  area.  In  addition, 
small  amounts  of  diesel  oil  and  kerosene  would  be 
used  as  carriers  for  herbicide  application. 

The  implementation  of  biological  treatment  meth- 
ods would  require  little  fuel;  quantities  for  the  man- 
ual, mechanical,  prescribed  burning,  and  chemical 
methods  would  vary  depending  on  the  type  of  equip- 
ment used  and  relativefuel  efficiency.  In  general,  aer- 
ial application  using  fixed-wing  aircraft  is  the  most 
efficient  treatment  method,  especially  over  large 
areas. 


IRREVERSIBLE  AND 
IRRETRIEVABLE 
COMMITMENT  OF 

Irreversible  Resource  Commitment 

Irreversible  commitments  of  resources  are  actions 
that  change  either  a  nonrenewable  resource  (such 
as  cultural  resources  or  minerals)  or  a  renewable  re- 
source to  the  point  that  it  can  be  renewed  only  after 
100  years  or  more.  Measures  to  protect  resources 
that  could  be  irreversibly  affected  by  other  resource 
uses  are  incorporated  into  the  standards  and  guide- 
lines of  BLM  manuals  and  have  been  incorporated 
in  the  mitigation  developed  in  this  Final  EIS. 


The  principal  irreversible  commitment  of 
resources  associated  with  the  treatment  of  vegeta- 
tion in  the  13  EIS  States  is  the  use  of  fossil  fuels.  Al- 
ternatives that  treat  more  acres  would  cause  higher 
consumption  of  fossil  fuels.  Alternative  1  would 
require  the  greatest  fuel  consumption;  Alternative  5 
would  require  the  least. 

The  vegetation  treatments  proposed  can  change 
cultural  resources  and  traditional  lifeway  values  in 
ways  that  cannot  be  anticipated.  Since  the  potential 
for  irreversible  commitment  of  cultural  resources 
generally  varies  directly  with  the  amount  of  disturb- 
ance. Alternative  5  would  probably  result  in  the  least 
commitment  and  Alternative  1  the  most. 

Irretrievable  Resource  Commitment 

An  irretrievable  commitment  of  resources  is  the 
loss  of  an  opportunity  for  production  or  use  of  a 
renewable  resource  for  a  period  of  time.  It  is  not  ir- 
reversible because  it  can  be  reversed  by  changing 
management  direction  in  the  future. 

The  vegetation  treatment  alternatives  in  this  EIS 
would  result  in  one  irretrievable  resource  commit- 
ment: localized  changes  in  wildlife  populations  from 
changes  in  habitat. 


SHORT-TERM  USES  VERSUS 
LONG-TERM  PRODUCTIVITY 

"Short-term"  uses  are  generally  those  that  deter- 
mine the  present  quality  of  life  for  the  public.  Short- 
term  uses  of  public  lands  in  the  13  EIS  States  include 
livestock  grazing,  timber  harvesting,  recreation,  and 
wildlife  habitat.  Decisions  about  these  uses  are 
made  through  BLM  Land  Management  Plans.  The 
program  presented  here  for  vegetation  treatment  is 
designed  for  the  most  part  to  protect  and  enhance 
the  long-term  productivity  of  these  lands  as  well  as 
contribute  to  the  short-term  uses. 

"Long-term  productivity"  refers  to  the  capacity  of 
the  land  to  support  sound  ecosystems  that  produce 
resources  such  as  forage,  wildlife,  water,  and  timber. 
Vegetation  treatments  that  enhance  short-term  uses 
may  reduce  the  natural  productivity  of  some  por- 
tions of  these  public  lands.  The  herbicides  examined 
in  this  Final  EIS  should  have  no  effect  on  long-term 
productivity  because  most  dissipate  in  the  environ- 
ment relatively  rapidly,  but  other  vegetation  treat- 
ments do  have  the  potential  to  reduce  the  natural  pro- 
ductivity of  the  Ignd  if  certain  operating  guidelines 
are  not  followed.  How  much  the  long-term  produc- 
tivity may  be  reduced  is  not  known  because  inves- 
tigations of  these  effects  have  only  recently  begun. 
The  standard  operating  procedures  and  mitigation 
described  in  Chapter  1  of  this  Final  EIS  should  min- 
imize the  potential  for  those  effects. 
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CONSULTATION  AND  COORDINATION 


PUBLIC  INVOLVEMENT 

Public  involvement  and  interagency/intergovern- 
mental  coordination  and  consultation  are  recog- 
nized as  an  essential  element  in  the  development  of 
an  environmental  impact  statement  (EIS).  Public 
involvement  is  a  critical  element  for  achieving  a  suc- 
cessful program  for  the  management  of  public  lands 
and  natural  resources. 

Agencies  and  interest  groups  with  special  exper- 
tise or  interest  in  vegetation  management  were  noti- 
fied of  the  project  and  advised  of  the  need  to  coor- 
dinate information.  Technical  and  scientific 
information  available  from  a  variety  of  sources  was 
reviewed  and  considered  during  the  scoping  pro- 
cess. 

Individuals  with  a  specific  interest  in  vegetative 
treatment  may  become  further  involved  at  the 
Resource  Area  level  with  the  Resource  Management 
Plans  which  will  identify  general  areas  of  proposed 
land  treatments.  Further  involvement  may  occur  at 
the  timesite  specific  environmental  analysis  and  doc- 
umentation are  made  by  making  a  written  request 
to  the  local  BLM  office  for  those  types  of  actions  a 
group  or  an  individual  may  be  interested  in. 


SUMMARY 

UndertheNational  Environmental  Policy  Act,  Fed- 
eral agencies  are  required  to  seek  public  participa- 
tion in  the  environmental  analysis  process.  Once  the 
decision  was  made  to  develop  a  vegetation  treat- 
ment environmental  impact  statement,  steps  were 
taken  to  promptly  notify  the  public  of  the  intent  to 
complete  an  environmental  impact  statement  and 
encourage  the  public  to  participate  in  the  process. 
This  step  is  called  "scoping."  The  purpose  of  scop- 
ing is  to  determine,  with  input  from  the  public  and 
other  agencies  (federal  and  state),  including  BLM 
staff,  the  significant  issues  relating  to  the  proposed 
actions  to  be  analyzed  in  the  EIS.  Issues  not  pre- 
viously identified  before  the  scoping  were  added  to 
the  previously  identified  issues.  In  addition,  some 
issues  identified  were  altered  or  deleted  as  a  result 
of  scoping. 

When  a  project  is  a  multi-State  project,  the  Wash- 
ington office  usually  designates  the  lead  State  Di- 


rector. Wyoming's  State  Director  was  given  the  re- 
sponsibility to  lead  the  project.  The  next  step  in  the 
process  was  to  form  an  interdisciplinary  team  repre- 
senting the  13  Western  States  to  be  included  in  the 
project.  The  interdisciplinary  team  members  repre- 
sented the  following  States:  Arizona,  Colorado, 
Idaho,  Montana,  North  Dakota,  South  Dakota,  Ne- 
vada, New  Mexico,  Oklahoma,  Oregon,  Washington, 
Utah,  and  Wyoming. 

In  addition  to  serving  as  technical  experts  and 
State  contacts  for  the  project,  team  members  played 
a  critical  role  in  the  public  participation  process. 
Team  members  assisted  in  developing  techniques 
and  in  conducting  public  meetings  to  facilitate  pub- 
lic participation  in  the  scoping  process.  They  also 
functioned  as  liaisons  between  the  team  and  their 
individual  State  Directors  and  helped  to  identify  the 
most  suitable  technique  for  securing  public  partici- 
pation in  their  individual  States. 

The  team  members,  together  with  their  individual 
State  Directors,  Public  Affairs  Office,  and  Planning 
Division,  developed  their  own  method  for  seeking 
public  participation.  Where  public  response  war- 
ranted. States  conducted  public  meetings,  but  all 
States  involved  issued  press  releases  informing  the 
public  of  the  intent,  purpose,  and  potential  issues 
involved  in  the  Vegetation  Treatment  Environmental 
Impact  Statement,  and  invited  public  participation. 

Members  of  the  public,  as  well  as  other  agencies 
or  organizations  known  to  be  interested  in  or 
affected  by  the  proposed  action,  were  identified  by 
the  team  members  with  the  help  of  the  Office  of  Pub- 
lic Affairs  and  the  Planning  Division  from  each  State 
involved  in  the  project.  Those  identified  were  in- 
formed of  the  public  meetings  in  those  states  where 
public  meetings  were  conducted.  To  help  facilitate 
the  discussion  during  the  meetings,  fact  sheets  were 
provided,  and  in  Wyoming,  a  video  tape  was  pre- 
pared that  depicted  the  different  methods  of  vegeta- 
tion treatment  currently  being  utilized  by  the  Bureau 
of  Land  Management. 

The  BLM  State  Directors  in  the  States  of  Arizona, 
Colorado,  Idaho,  Montana,  New  Mexico,  Oregon, 
Utah,  Nevada,  and  Wyoming  represented  manage- 
ment responsibility  for  all  the  States  within  the  study 
area.  Each  State  Director  had  the  responsibility  of 
determining  the  need  for  public  meetings  within 
their  respective  area  of  jurisdiction. 
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PUBLIC  PARTICIPATION 

On  July  15, 1988  the  BLM  published  in  the  Federal 
Register  a  notice  of  intent  to  prepare  the  draft  envi- 
ronmental impact  statement  and  conduct  public 
scoping.  The  public  was  invited  to  submit  issues, 
concerns,  and  alternative treatmentsuggestionsdur- 
ing  the  30-day  comment  period.  During  the  scoping 
period  the  BLM  conducted  thirteen  public  scoping 
meetings  in  the  EIS  area  to  provide  an  opportunity 
for  the  public  to  provide  any  of  their  issues  and  to 
further  inform  and  discuss  the  process  undertaken 
with  BLM  officials. 

Scoping  meetings  were  held  at  the  following  loca- 
tions: 

Arizona  Strip  District  Office 
225  North  Bluff  St. 
St.  George,  Utah  84770 

Safford  District  Office 
425  East  4th  St. 
Safford,  Arizona  85546 

Phoenix  District  Office 
2015  West  Deer  Valley  Rd. 
Phoenix,  Arizona  85207 

Yuma  District  Office 
3150  Winsor  Ave. 
Yuma,  Arizona  85364 

Boise  District  Office 
3948  Development  Ave. 
Boise,  Idaho  83705 

Agricultural  Auditorium 

New  Mexico  State  University  Campus 

Las  Cruces,  New  Mexico  88005 

Roswell,  Public  Library 
Roswell,  New  Mexico  88201 

Albuquerque  District  Office 
435  Montano  Rd.  NE 
Albuquerque,  New  Mexico  87107 

Sagebrush  Inn 

Highway  63 

Taos,  New  Mexico  87571 

Farmington  Resource  Area  Office 
1235  La  Plata  Highway 
Farmington,  New  Mexico  87401 

Riverhouse  Motor  Inn 
Bend,  Oregon  97701 

Utah  State  Office 
324  South  State  Street 
Salt  Lake  City,  Utah  84111 

Casper  District  Office 
1701  East  "E"  St. 
Casper,  Wyoming  82601 


The  BLM  received  34  scoping  letters,  and  com- 
ments were  utilized  in  the  design  of  the  EIS  and  alter- 
natives considered  prior  to  development  of  the  Draft 
EIS. 

The  draft  EIS  (DEIS)  was  made  available  to  the 
public  on  March  1, 1990,  and  notices  of  availability 
were  published  in  the  Federal  Register.  The  BLM  pro- 
vided a  75-day  comment  period  which  ended  May 
15,  1990.  However,  the  comment  period  was 
extended  until  May  22, 1990  to  accommodate  com- 
ments received  as  a  result  of  a  public  hearing 
requested  by  respondents  in  the  State  of  Utah.  A 
notice  extending  the  comment  period  was  filed  in 
the  Federal  Register  as  well.  During  the  comment 
period  there  were  fifteen  public  meetings  and  one 
public  hearing  held.  At  least  one  public  meeting  was 
held  for  each  state  in  the  study  area. 

These  meetings  were  held  at  the  following  loca- 
tions: 


Public  Hearing 

Salt  Lake  County  Commission  Chambers 
2001  South  State  St. 
Salt  Lake  City,  Utah 


Public  Meetings 

Phoenix  District  Office 
2015  West  Deer  Valley  Rd. 
Phoenix,  Arizona 

Anasazi  Heritage  Center 
27501  Hwy.  184 
Dolores,  Colorado 

Grand  Junction  District  Office 

764  Horizon  Dr. 

Grand  Junction,  Colorado 

Colorado  State  Office 
2850  Youngfield  St. 
Lakewood,  Colorado 

Boise  District  Office 
3948  Development  Ave. 
Boise,  Idaho 

Miles  City  District  Office 
West  of  Miles  City 
PC  Box  940 
Miles  City,  Montana 

Lee  Metcalf  BIdg. 
1520  E.  6th.  St. 
Helena,  Montana 

Garnet  Resource  Area 
3255  Ft.  Missoula  Rd. 
Missoula,  Montana 
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Public  Meetings  (Continued) 

Holiday  Inn 
1000  E.  Sixth  St. 
Reno,  Nevada 

Las  Cruces  District  Office 

1800  Marquess  St. 

Las  Cruces,  New  Mexico 

The  Riverhouse 
State  Hwy.  97 
Bend,  Oregon 

Washington  County  Administration  BIdg. 
197  East  Tabernacle 
St.  George,  Utah 

Utah  State  Office 
324  South  State  St. 
Salt  Lake  City,  Utah 

Western  Wyoming  College 

Room  1302 

Rocl<  Springs,  Wyoming 

Worland  District  Office 
101  South  23rd  St. 
Worland,  Wyoming 

In  addition,  in  an  effort  to  help  the  public  better 
understand  the  draft  EIS,  its  alternatives,  and  treat- 
ment methods,  the  BLM  produced  a  video  tape 
which  was  shown  at  the  meetings  and  distributed  a 
fact  sheet,  along  with  a  question  and  answer  bro- 
chure. News  releases  describing  the  draft  EIS  and 
its  availability  to  the  public  were  sent  to  the  wire  ser- 
vices, daily  and  weel<ly  newspapers,  and  TV  and 
Radio  Stations.  The  congressional  offices  in  the  EIS 
area  as  well  as  numerous  interest  groups  were  con- 
tacted. Additionally,  postpaid  reply  cards  were  sent 
to  1406  individuals  in  37  states  and  another  4,945 
cards  were  used  for  general  distribution  to  the  public 
in  local  field  offices  throughout  the  study  area. 
These  reply  cards  requested  if  an  individual  was 
interested  in  receiving  a  DEIS,  and  whether  they 
wished  to  remain  on  the  mailing/distribution  list  for 
the  FEIS.  As  a  result  of  these  efforts,  approximately 
5800  copies  of  the  DEIS  were  printed  and  sent  to  in- 
dividuals and  groups.  Copies  were  also  sent  to  BLM 
offices  for  general  distribution  and  each  governor's 
clearinghouse.  (See  Appendix  L.) 

The  BLM  EIS  team  received  411  letters  (including 
testimony  received  at  the  Public  Hearing)  comment- 
ing on  the  DEIS  during  the  comment  period.  The 
comments  were  grouped  by  resource  concern  and 
expertise  required  to  respond.  Then  an  interdiscipli- 
nary team  prepared  responses  to  the  respective  com- 
ments. Required  changes  in  this  FEIS  were  also  de- 
veloped following  this  team  approach. 


A  number  of  letters  were  received  after  the  close 
of  the  comment  period  (May  22, 1990).  These  letters 
could  not  be  included  as  comment  letters  because 
of  the  late  arrival  dates.  However,  concerns  raised 
in  these  non-timely  letters  had  been  aired  previously 
by  other  commenters  and  are  addressed  in  this  doc- 
ument. Names  and  addresses  of  these  respondents 
were  incorporated  into  the  overall  mailing  list  and 
they  will  receive  a  copy  of  the  FEIS. 

It  is  important  to  note  that  a  considerable  number 
of  respondents  voiced  strong  support  in  regards  to 
thequality  of  thedraft  EIS  document,  and  BLM's  pro- 
posed action.  These  comments  were  taken  into  con- 
sideration in  the  preparation  of  this  final  EIS.  All  let- 
ters regardless  of  content  were  placed  in  the  EIS  file 
of  record. 


ISSUES/CONCERNS 

Some  issues/concerns  were  often  repeated  by 
commentors.  These  general  concerns  were  grouped 
under  the  nature  of  common  concern  in  the  EIS  sec- 
tion and  responded  to.  Responses  to  each  of  the 
common  concerns  are  provided  below.  Specific 
comments/responses  are  included  later  in  this  chap- 
ter. Copies  of  individual  letters  received  are  on  file 
and  will  not  be  provided  in  this  document. 


Common  Concern: 

Purpose  and  need  section: 

Issue:  The  area  covered  by  the  EIS  is  too  large. 

Response:  The  area  covered  in  an  EIS  is  not  pre- 
scribed or  limited  by  any  law  or  regulation;  it  is  deter- 
mined by  the  size  of  area  effected.  The  area  covered 
in  the  EIS  may  be  large,  but  it  is  designed  to  provide 
analysis  on  a  regional  basis  to  properly  address  the 
Bureau's  treatment  programs  in  13  Western  States. 
Site-specific  analyses  will  cover  smaller  areas.  (See 
NEPA  Requirements  Section  in  Chapter  1 .)  BLM  has 
recognized  the  sizable  geographic  area  identified 
within  the  study  boundaries,  but  also  refers  readers 
to  Tables  1-2  through  1-6  which  show  that  less  than 
1%  of  the  lands  administered  by  BLM  in  the  13  State 
region  will  be  affected  by  proposed  treatment  in  a 
given  year.  This  document  complies  with  NEPA  and 
related  federal  regulations.  The  regional  vegetation 
and  physiographic  descriptions  in  Chapter  2 
(Affected  Environment)  provide  a  basis  for  assess- 
ing environmental  impacts  which  would  occur  as  a 
result  of  the  proposed  action  and  alternatives  on  the 
natural  and  human  environment. 
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Issue:  The  scope  of  the  EIS  is  too  broad. 

Response:  Legal  mandates  such  as  the  National  Envi- 
ronmental Policy  Act,  Federal  Noxious  Weed  Act,  as 
amended,  and  Federal  Land  Policy  and  Manage- 
ment Act  require  analysis,  documentation,  and  pub- 
lic review  of  proposed  actions  and  that  the  resulting 
impacts  be  disclosed.  Full  EIS  scoping  procedure 
was  followed  (see  earlier  explanation  in  this  chapter) 
and  all  public  input  was  taken  into  consideration  in 
the  design  of  the  EIS.  Scoping  also  included  needs 
identified  in  BLM  land  use  plans.  The  EIS  covers 
issues  raised  during  scoping  and  if  it  seems  too 
broad,  it  is  because  the  EIS  covers  the  breadth  of 
issues  raised  during  scoping.  We  believe  that  the 
scope  of  the  EIS  is  reasonable  and  justified  given  the 
existing  Bureau  vegetation  treatment  program. 

Issue:  Why  aren't  EISs  being  prepared  for  BLM's 
vegetation  treatment  in  each  State? 

Response:  An  EIS  by  every  state  would  each  address 
virtually  the  same  issues  and  actions.  Agencies  are 
directed  by  the  Council  on  Environmental  Quality 
Regulations  for  Implementing  NEPA  to  reduce 
excessive  paperwork  by  using  program,  policy,  or 
plan  EISs  to  eliminate  repetitive  discussions  of  the 
same  issues.  Agencies  are  also  encouraged  to  com- 
bine proposals  and/or  actions  which  are  related  and 
evaluate  them  in  a  single  impact  statement.  The  pre- 
paration of  an  EIS  for  vegetation  treatment  in  each 
state  would  simply  increase  the  time,  effort,  and  cost 
the  BLM  12  to  15  times  more  with  no  measurable 
increase  in  quality. 

Issue:  Describe  howand  when  environmental  assess- 
ment (EAs)  will  be  prepared  on  site-specific  treat- 
ment projects  and  what  type  of  effort  is  made  to 
insure  State  and  local  governments  and  private  inter- 
est involvement  in  that  process. 

Issue:  What  is  the  relationship  of  this  document 
(EIS)  to  site-specific  treatment  project  environmen- 
tal assessments  (EAs)? 

Response:  Site-specific  analysis  and  the  appropri- 
ate level  of  documentation  will  be  completed  prior 
to  the  implementation  of  vegetation  treatments.  An 
Environmental  Assessment  (EA)  would  not  always 
be  prepared  since  an  EA  is  only  one  of  several  meth- 
ods for  documenting  such  analysis  as  provided  for 
in  BLM's  NEPA  Handbook  (H-1 790-1).  Subsequent 
site-specific  analysis  and  documentation  can  tier  to 
this  EIS,  land  use  plans  with  supporting  EISs,  other 
Programmatic  EISs  (i.e..  Northwest  Area  Noxious 
Weed  Control  Program  EIS),  and  all  appropriate 
activity/project  plans  with  supporting  environmen- 
tal documents  which  have  had  the  public's  input  and 
involvement. 


Issue:  Some  comments  indicated  the  BLM  did  not 
meet  the  NEPA  requirements  for  soliciting  public 
participation  in  this  EIS. 

Response:  BLM  has  complied  with  all  NEPA  guide- 
lines for  public  participation  in  this  EIS.  Please  refer 
to  earlier  discussion  in  this  chapter. 

Issue:  Benefits  are  skewed  toward  livestock  produc- 
tion, and  the  document  tries  to  justify  livestock  for- 
age allocations. 

Response:  It  is  not  the  intent  of  this  EIS  to  emphasize 
livestock  production  or  justify  forage  allocation.  The 
intent  of  this  EIS  is  to  analyze  potential  impacts  of 
treatments  identified  in  BLM's  land  use  plans.  These 
plans  carry  out  the  overall  guidance  given  BLM  in 
various  laws  including  Public  Law  95-514  (Public 
Rangeland  Improvement  Act)  to  "manage,  maintain, 
and  improve  the  condition  of  the  public  rangelands 
so  that  they  become  as  productive  as  feasible  for  all 
rangeland  values  in  accordance  with  management 
objectives  and  the  land  use  planning  process..."  The 
land  use  plan  makes  land  use  allocations  among  the 
various  resources  or  combinations  of  resource 
values,  i.e.,  livestock  grazing,  wildlife,  wild  horses 
and  burros,  water  quality,  etc. 

Issue:  Proposed  treatments  favor  range  or  livestock 
with  little  to  no  consideration  given  other  programs/ 
resources. 

Response:  Vegetative  treatments  are  not  intended  to 
favor  livestock  over  other  resource  activities  or  pro- 
grams. Much  of  the  Bureau's  vegetative  improve- 
ment guidance  is  found  under  rangeland  or  grazing 
headings.  PUBLIC  LAW  95-514  (Public  Rangeland 
Improvement  Act,  PRIA)  defines  range  improve- 
ments to  include  "any  subactivity  or  program  on  or 
relating  to  rangelands  which  is  designed  to  improve 
production  of  forage,  change  vegetative  composi- 
tion, control  patterns  of  use,  provide  water,  stabilize 
soil  and  water  conditions  and  provide  habitat  for  live- 
stock and  wildlife."  Design  features  and  mitigation 
have  been  expanded  in  the  final  EIS  describing 
procedures  considering  other  resource  programs 
(activities)  or  resources. 

Also  see  Appendix  J  for  references  and  further  dis- 
cussion of  design  features. 

Issue:  Many  commentors  wanted  to  know  how  we 
determine  desired  plant  community,  undesirable 
plant  communities  or  species,  noxious  weeds,  and 
target  plants,  and  what  uses  they  are  based  on. 

Response:  Strategies  and  objectives  for  either  main- 
taining or  changing  a  particular  vegetation  commu- 
nity are  common  elements  of  grazing,  wildlife  hab- 
itat, recreation,  forest,  and  watershed  management 
plans.  The  concepts  of  desired  plant  community. 
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desirable  and  undesirable  species,  and  target  spe- 
cies are  no  more  than  tools  which  can  help  a  man- 
ager set  vegetation  management  objectives  and  eval- 
uate management  progress.  A  desired  plant 
community  is  the  kind,  amount,  and  proportion  of 
vegetation  which  best  meets  land  use  objectives  for 
a  particular  site,  and  which  must  be  within  the  site's 
capability  toproduce through  management oracom- 
bination  of  management  and  land  treatment.  Desir- 
able plants  are  species  which  management  seeks  to 
enhance  or  maintain  to  meet  desired  plant  commu- 
nity objectives  for  a  particular  site.  Undesirable 
plants  are  species  which  are  not  wanted  on  a  site 
in  large  amounts  from  the  standpoint  of  site  manage- 
ment objectives.  Desirable  and  undesirable  species 
will  vary  from  site  to  site,  depending  on  specific  site 
objectives  and  the  combination  of  land  uses  that 
occur  in  an  area. 

Target  plants  are  species  which  may  be  targeted 
forbiological,  chemical,  mechanical,  ormanual  treat- 
ments in  the  listed  states  on  selected  sites,  under  cer- 
tain conditions,  to  meet  specific  management  objec- 
tives on  the  treatment  site.  The  result  is  new 
combinations  of  species  which  will  better  meet  man- 
agement objectives  for  a  particular  site.  Target 
plants  may  include  both  noxious  weeds  or  native  spe- 
cies. Target  species  which  are  native  plants  are 
generally  a  desired  component  of  the  new  vegeta- 
tion community,  but  in  a  different  form  or  abun- 
dance than  before  treatment. 

The  list  of  target  plant  species  has  been  updated 
in  the  text  (See  Appendix  I,  Section  II).  Also,  the  lists 
of  plant  species  that  have  been  approved  for  treat- 
ment in  the  states  addressed  in  the  Northwest  Area 
Noxious  Weed  Control  Program  (NANWCP)  have 
been  duplicated  and  placed  in  this  EIS  (See  Ap- 
pendix I,  Sections  12-1,  12-2  and  12-3)  to  enable  a 
comparison  between  the  target  species  addressed 
in  both  EISs. 

A  noxious  weed,  as  defined  by  the  Federal  Nox- 
ious Weed  Act  (PL  93-629)  is  a  weed  that  causes  dis- 
ease or  has  other  adverse  effects  on  man  or  his  en- 
vironment and  therefore  is  detrimental  to  the 
agriculture  and  commerce  of  the  United  States  and 
public  health.  Noxious  weeds  are  designated  and 
regulated  by  various  State  and  Federal  laws.  In  most 
cases,  noxious  weeds  are  also  nonnative  species. 
Noxious  weeds  are  generally  considered  undesira- 
ble species  whereverthey  occur,  are  often  target  spe- 
cies for  some  form  of  treatment  to  decrease  their 
abundance  and  control  their  spread  into  unoccu- 
pied areas. 

Other  concerns  related  to  the  scope  of  the  docu- 
ment were  expressed  by  commentors  who  main- 
tained that  unspecified  aspects  of  microclimates/ 
ecotones/ecosystems  were  not  addressed  in  the 
analysis.  Microclimate  analysis,  relating  to  how 
temperature,   light,   and   moisture  factors  would 


change,  (for  example,  for  a  grass  plant  that  was  shel- 
tered under  a  shrub  before  treatment  and  exposed 
after  treatment)  are  beyond  the  scope  of  this  docu- 
ment except  as  reflected  in  analysis  of  factors  which 
can  affect  general  treatment  response  in  the  DEIS, 
Chapter  3,  Section  1,  pages  3-5  through  3-29.  Eco- 
tone  analysis,  relating  to  the  gradient  that  occurs 
between  vegetation  types,  is  dealt  with  conceptually 
in  the  new  discussion  of  vegetation  dynamics  in  the 
introduction  to  Chapter  2,  and  in  the  individual  vege- 
tation analysis  region  descriptions  in  Chapter  2. 
More  specific  analysis  is  only  possible  in  a  site- 
specific  Environmental  Analysis  which  can  address 
specific  juxtaposition  of  vegetation  types  where 
treatments  have  been  proposed.  Ecosystem  analysis 
was  handled  through  discussion  of  impacts  to  vege- 
tation analysis  regions  in  Chapter  3,  which  though 
broad,  represent  the  major  ecosystems  managed  by 
the  Bureau  in  the  Western  U.S.  and  in  which  the  vast 
majority  of  treatments  proposed  in  the  EIS  would 
occur. 

Issue:  Importance  of  the  ground  water  resource  as 
a  drinking  water  supply  was  underemphasized. 

Response:  We  agree.  We  have  added  additional 
emphasis  to  the  use  of  ground  water  as  a  drinking 
water  supply. 

Issue:  Water  quality  concerns  should  be  examined 
at  the  project  specific  level.  State  agencies  for  the 
enforcement  of  water  quality  should  be  contacted. 
Best  Management  Practices  (BMPs)  should  be  used. 

Response:  Each  state  BLM  office  as  well  as  state 
water  quality  regulators  have  specific  on-the- 
ground  procedures  for  the  review  of  various  plans. 
Some  states  will  require  the  BLM  to  have  each  proj- 
ect reviewed  that  might  impact  water  quality.  Many 
of  the  agreements  between  BLM  and  state  water 
quality  regulators  are  being  developed  at  this  time. 
The  Best  Management  Practices  (BMP)  concept  will 
be  utilized  in  most  state/BLM  agreements.  The  detail 
from  these  agreements  will  have  to  be  accommo- 
dated at  the  state  and  local  level.  Also  see  the  Tiering 
section  for  additional  explanation. 

lssue:Waterquality  Monitoring  must  be  considered, 
particularly  in  relation  to  BMPs.  Monitoring  should 
be  placed  upstream  and  downstream  where  BMPs 
are  to  be  implemented  to  document  their  effective- 
ness. 

Response:  Monitoring  is  an  important  consideration 
and  generally  covered  in  the  Implementation  Sec- 
tion under  Monitoring.  Best  Management  Practices 
(BMPs)  and  other  mitigating  measures  related  to 
water  quality  will  require  monitoring  according  to 
this  section.  Specific  monitoring  attributes  will  be 
determined  at  the  site  specific  level  usually  in  coor- 
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dination  with  the  state  water  quality  regulator.  The 
BLM  intends  to  use  a  "feedback  loop"  process  of 
evaluating  BMPs  and  implementing  more  effective 
BMPs  where  necessary. 

Issue:  Native  American  religious  and  cultural  con- 
cerns are  not  being  addressed  in  the  EIS. 

Response:  The  Cuitu  ral  Resources  sections  of  Chap- 
ters 1 , 2,  and  3  have  been  revised  to  clarify  the  BLM's 
recognition  of  the  need  to  deal  with  Native  American 
concerns.  In  addition,  these  concerns  will  be 
addressed  in  project  specific  environmental  analysis 
and  appropriate  documentation,  in  a  manner  consis- 
tent with  BLM  manuals. 

Issue:  Cultural  resources  need  to  be  addressed  in 
project  specific  environmental  analyses. 

Response:  Section  106  of  the  National  Historic  Pres- 
ervation Act,  and  its  implementing  regulations  (36 
CFR  800)  require  project  specific  inventory,  evalua- 
tion, and  treatment  where  needed,  before  a  federal 
action  is  authorized.  As  appropriate,  the  BLM  will 
comply  with  these  requirements  through  consulta- 
tion with  the  State  Historic  Preservation  Officer  and 
Advisory  Council  on  Historic  Preservation. 


Common  Concern: 


Tiering: 

Issue:  Several  letters  expressed  concern  with  how 
this  EIS  relates  to  Resource  Management  Plans 
(RMPs). 

Response:  Resource  Management  Plans  (RMP)  and 
their  EISs  provide  the  only  place  where  land  use  allo- 
cations for  various  resource  uses  (i.e.,  Areas  of  Crit- 
ical Environmental  Concern  (ACEC),  Wildlife,  Graz- 
ing, Recreation,  etc.)  are  made.  This  EIS  (Vegetation 
Treatment  on  BLM  Lands  in  Thirteen  Western  States 
EIS)  analyzes  the  combined  effect  and  treatment 
method  alternatives  for  the  vegetation  treatment 
needs  identified  in  the  various  RMP/EISs  prepared 
by  field  offices  in  each  state.  Please  see  Figure  4-1, 
which  illustrates  the  relationship  of  this  level  of  envi- 
ronmental analysis  to  the  BLM  organizational  struc- 
ture. 

This  is  the  umbrella  or  blanket  document  under 
which  subsequent  environmental  documents  will 
address  specific  actions  which  have  a  more  narrow 
focus. 


Common  Concern: 


Alternatives: 

Issue:  Why  does  the  BLM  identify  the  "no  action  alter- 
native No.  5"  as  "continue  present  management" 
rather  than  simply  "no  action  as  no  treatment?" 

Response:  No  change  from  the  current  management 
is  considered  to  be  the  appropriate  no  action  alter- 
native when  ongoing  programs  initiated  under  ex- 
isting legislation  and  regulations  will  continue  (40 
CFR  18027).  The  no  action  alternative  as  presented 
examines  the  impacts  of  management  actions  and 
decisions  for  such  ongoing  programs  in  existing 
Land  Use  Plans.  The  alternative  of  "no  treatment" 
was  considered  early  in  this  process  and  not  an- 
alyzed for  this  reason. 


Common  Concern: 


Treatments: 

Issue:  Add  tables  of  treatment  by  State  and  treat- 
ment method. 

Response:  Subject  tables  have  been  included  in  the 
text  as  Tables  1-2  through  1-6. 

Issue:  Add  tables  of  treatment  by  vegetation  type. 

Response:  It  was  decided  to  omit  these  tables,  and 
was  concluded  that  the  treatment  by  state  is  ade- 
quate and  will  not  affect  impact  analysis. 

Issue:  Correct  discrepancies  in  acreage  between 
tables  that  are  added. 

Response:  This  has  been  accomplished.  A  footnote 
has  been  added  to  Table  1-1  indicating  that  an  esti- 
mated 25  percent  of  prescribed  burning  acreage  is 
a  followup  treatment  to  chaining  and  spraying;  thus, 
total  treated  acreage  would  be  reduced  accordingly. 

Issue:  Explain  if  acreage  figures  shown  are  a  quota, 
maximum,  or  estimated  annual  acreage,  and  how 
they  are  dependent  upon  funding  from  year  to  year. 

Response:  All  acreage  figures  used  in  this  document 
are  an  "estimated  annual  acreage."  Several  factors 
may  cause  a  reduction  or  increases  in  acreage  in  any 
given  year,  such  as  available  funds,  other  workloads, 
revised  land  use  planning.  Threatened  and  Endan- 
gered species  conflicts,  cultural  and  visual 
resources  and  management  concerns. 
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Level  1 

Thirteen  State  EIS  Study  Area 

Regional  Level  of  Analysis: 

EIS  with  broad,  regional  description  of  resources 
and  broad,  environmental  impact  analysis. 
Focuses  on  general  policies. 


Level  2 

state  of  Wyoming 

BLM  Administrative  Offices 

statewide  Level  of  Analysis: 

Analysis  is  tiered  to  level  1  and  is  prepared 
for  statewide  programs.  Focuses  on  the 
impacts  of  methods,  options,  and 
individual  state  issues. 


Level  3 

Rock  Springs  District 
and  Resource  Areas 
District  or  Resource  Area 
Level  of  Analysis 

Analysis  is  tiered  to  either  or  both  above 
levels.  Focuses  on  impacts  of  methods 
and  options  for  specific  mult-management 
proposals  (may  become  level  4). 


Level  4 

Big  Sagebrush  Burn  Area 

Project  Level  of  Analysis: 

Analysis  is  tiered  to  any  or  all  above  levels. 
Focuses  on  site  specific  impacts  of  implementing 
a  single  management  proposal. 
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Figure  4-1 
Relationship  of  EIS  to  BLM  Field  Offices 
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Issue:  Why  are  less  acres  to  be  treated  under  Alter- 
natives 2-5? 

Response:  The  Council  on  Environmental  Quality 
(CEQ)  regulations  require  that  the  EIS  analyze  a  rea- 
sonable range  of  alternatives.  Alternative  No.  1  is  the 
Bureau's  proposed  action  to  meet  land  use  objec- 
tives, and  has  a  combination  of  all  the  different  vege- 
tation treatments.  Alternatives  2-4  restrict  at  least 
one  of  the  different  vegetation  treatments,  therefore 
reducing  total  acres  to  be  treated.  Alternative  5  is  the 
no  action.  See  Chapter  1 ,  Proposed  Action  and  Alter- 
natives for  a  complete  description  of  each  alterna- 
tive. 


Common  Onfi^fn: 

Cumulative  Effects: 

Issue:   Cumulative   effects 
addressed  in  the  draft  EIS. 


were   not   adequately 


Response:  Cumulative  impact,  is  defined  in  the  reg- 
ulations for  Implementing  the  National  Environmen- 
tal Policy  Act  as  the  impact  on  the  environment 
which  results  from  the  incremental  impact  of  the 
action  when  added  to  other  past,  present,  and  rea- 
sonably foreseeable  future  actions  regardless  of 
what  agency  or  person  undertakes  such  other 
actions.  Cumulative  impacts  can  result  from  individ- 
ually minor  but  collectively  significant  actions  tak- 
ing place  over  a  period  of  time. 

This  EIS  presents  the  direct,  indirect,  and  cumu- 
lative impacts  of  all  proposed  and  reasonably  fore- 
seeable future  BLM  actions  (described  in  Chapterl) 
that  would  be  implemented  on  an  average  annual 
basis  for  the  intended  life  of  the  EIS  (10-15  years). 
The  impact  assessment  presented  in  this  document 
also  takes  into  account  all  proposed  mitigation 
(described  as  design  features  and/or  standard  oper- 
ating procedures). 

Typically,  the  effects  of  past  actions  (BLM  actions, 
as  well  as,  actions  of  others)  is  accounted  for  in  the 
description  of  the  Affected  Environment.  This 
description  serves  as  the  baseline  depicting  current 
conditions,  including  trends  in  those  conditions,  as 
they  exist  just  prior  to  the  initiation  of  the  proposed 
action  or  any  alternative. 

Discussion  of  cumulative  impacts  resulting  from 
BLM  actions  and  like  actions  (both  present  and  rea- 
sonably foreseeable)  of  others  is  presented  when 
such  impact  analysis  is  considered  essential  to  mak- 
ing a  reasoned  choice  among  alternatives. 

This  EIS  is  a  programmatic  document  and  is 
intended  to  be  tiered  with  existing  Land  Use  Plan/ 


EISs  and  subsequent  site-specific  analysis  and  doc- 
umentation for  site-specific  projects  when  pro- 
posed. The  cumulative  analysis  documented  and 
tiered  with  in  all  such  applicable  documents  is  con- 
sidered during  the  site-specific  decision  making  pro- 
cess. 


Common  Concern: 


Herbicide  effects  on  wildlife: 

Issue:  Changes  in  the  structure  of  vegetation,  by  the 
various  treatment  methods,  will  have  a  negative 
impact  on  the  existing  wildlife  populations. 

Response:  An  obvious  impact  of  any  treatment  is  the 
change  in  the  vegetation  structure  before  and  after 
treatment.  This  vegetation  community  change,  if 
intended  to  be  permanent,  or  long-term,  will  result 
in  a  permanent,  or  long-term,  change  in  the  resident 
wildlife  species.  Some  of  these  treatments  are 
intended  to  restore  past  vegetation  communities 
and  would  result  in  long-term  changes  in  wildlife 
communities,  hopefully  restoring  an  historic  wildlife 
community.  The  analysis  of  these  long-term 
changes  must  consider  the  overall  impact  and  signif- 
icance of  eliminating  or  replacing  existing  commu- 
nities, and  adding  new  wildlife  communities,  espe- 
cially when  special  status  species  are  involved. 
Some  structural  changes  are  much  less  dramatic 
than  full  community  conversions  and  result  in  subtle 
changes  and  shifts  in  the  wildlife  community  compo- 
sition. The  expected  new  community  is  weighed 
against  the  species  being  adversely  impacted  and 
the  impacts  weighed. 

Issue:  Use  of  herbicides  is  (1 )  detrimental  to  wildlife, 
(2)  no  herbicide  treatments  should  be  done,  (3)  espe- 
cially no  aerial  application  of  herbicides  should  be 
allowed. 

Response: 

(1 )  As  a  public  land  management  agency,  we  make 
use  of  the  best  information  available  to  make 
management  decisions.  We  will  only  use  herbi- 
cides that  have  been  researched  and  tested  and 
found  to  be  acceptable  by  current  standards  for 
the  proposed  use.  We  will  choose  the  herbicide 
that  is  the  least  impacting  to  the  wildlife  commu- 
nity in  the  treatment  area  and  while  still  being 
effective  againstthe  target  plant  species  (mitiga- 
tion. Chapter  1). 

(2)  We  understand  that  tests  on  wildlife  have  been 
performed  according  to  the  existing  regulations 
and  the  results  have  been  appropriately  inter- 
preted, therefore,  the  label  restrictions  will  be 
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accurate  and  safe.  We  acknowledge  the  poten- 
tial for  adverse  impacts  to  wildlife  from  improp- 
erly applied  herbicides.  However,  these  adverse 
impacts  can  be  mitigated,  and  that  will  be  the 
approach  used  within  the  BLM  to  protect  wild- 
life species  from  herbicides. 

(3)  In  the  Final  EIS  we  have  added  mitigation  to 
lessen  the  possibility  of  an  adverse  impact  to 
wildlife.  Specific  mitigation  has  been  expanded 
to  strengthen  the  protection  of  riparian  and 
aquatic  areas  (Chapter  1).  Buffer  zones  are 
already  required  in  the  BLM's  Chemical  Pest 
Control  Handbook,  H-9011-1,  which  regulates 
our  use  of  herbicides.  The  use  of  helicopters 
and  maximum  spray  control  nozzles  will  assure 
a  greater  degree  of  control  of  the  specific  areas 
receiving  aerial  applications.  In  ground  applica- 
tions the  degree  of  control  is  always  much 
greater. 

To  minimize  impacts  to  fish  and  other  aquatic 
wildlife,  amitrole  and  dalapon  are  no  longer  pro- 
posed for  use.  Atrazine,  clopyralid,  diuron,  sim- 
azine,  triclopyr  (butoxyethyl  ester  only),  2,4-D, 
or  diesel  oil  carriers  will  be  very  carefully  regu- 
lated and  applied  when  the  treatment  area  is  ad- 
jacent to  aquatic  habitats.  The  required  buffers 
and  the  use  of  the  least  toxic  herbicides  will  min- 
imize the  potential  impacts  of  herbicide  spray- 
ing on  aquatic  systems.  Without  accidents  there 
should  be  no  impacts.  It  is  our  intent  to  minimize 
the  unexpected  adverse  impacts  under  all  treat- 
ments and  alternatives. 


Response:  As  indicated  in  our  analysis  of  impacts, 
the  most  toxic  applications  of  herbicides  occur  in 
conjunction  with  maintaining  rights-of-ways  and  oil 
and  gas  facilities.  Fortunately  these  are  very  small 
acreages  compared  with  the  rangeland  and  other 
proposed  applications.  None  of  the  chemicals  being 
proposed  were  found  to  be  bioaccumulative.  Except 
in  extreme  situations  there  does  not  appear  to  be  any 
real  threat  to  wildlife  from  the  proposed  applications 
of  herbicides.  The  higher  risk  situations  must  be 
monitored  on  a  local  level  to  assure  that  no  signif- 
icant impacts  to  wildlife  are  occurring. 

in  order  to  understand  the  potential  impacts  of  our 
proposed  actions,  both  the  analysis  of  impacts  of  the 
proposed  treatments  in  the  final  EIS  document  and 
the  risk  analysis  in  the  appendixes  should  be 
reviewed.  Appendix  E,  sections  6, 7,  and  8  are  a  sum- 
mary of  research  on  the  physiological  toxicity  on  ter- 
restrial and  aquatic  wildlife,  for  the  19  herbicides 
being  proposed  for  use.  This  analysis  is  the  basis  for 
determining  the  likely  adverse  toxic  impacts  of  our 
proposed  actions  on  potentially  impacted  wildlife 
species.  In  the  Final  EIS,  additional  discussions  of 
the  potential  adverse  impacts  of  herbicides  to  wild- 
life, as  a  result  of  our  proposed  actions,  have  been 
incorporated.  On  the  basis  of  these  potential 
adverse  impacts,  mitigation  has  also  been  proposed 
that  would  significantly  lessen  the  likelihood  for 
these  possible  adverse  impacts  to  occur. 


Common  Concern: 


Issue:  Amphibians  were  not  adequately  addressed 
in  the  risk  assessments.  What  is  the  impact  of  Tebu- 
thiuron  on  amphibians? 

Response:  Research  published  by  the  Fish  and  Wild- 
life Service  covering  a  comprehensive  analysis  of 
acute  toxicity  of  410  chemical  pesticides  on  66  spe- 
cies of  freshwater  animals  (Mayer,  F.  L.,  Jr.,  and  M. 
R.  Ellersieck.  1986)  found  the  amphibians,  as  a 
group,  to  be  the  least  sensitive  of  all  groups  of  organ- 
isms. Fish  are  generally  2  to  3  times  more  sensitive 
to  herbicides  than  amphibians.  Research  on  the 
effects  of  tebuthiuron  on  bullfrogs  (R.  Meyerhoff, 
personal  communication.  1990)  showed  them  to  be 
2  to  3  times  more  resistant  than  rainbow  trout  and 
bluegill.  Therefore,  our  assumption  is  that  if  we  pro- 
tect the  aquatic  and  wetland  areas  to  prevent  im- 
pacts to  fish,  we  will  be  very  safe  for  amphibians. 

Issue:  The  risks  of  using  herbicides  on  wildlife  hab- 
itat were  not  adequately  addressed  in  the  impacts 
analysis.  Are  the  herbicides  accumulated  in  the  food 
chain? 


Economic  analysis: 

Issue:  Many  people  asked  for  a  copy  of  the  Eco- 
nomic Impact  Statement  on  Vegetation  treatment  of 
BLM  lands. 

Response:  Regulations  do  not  require  a  separate 
document  from  the  EIS  on  economic  impacts.  Eco- 
nomic impacts  for  the  proposed  action  and  alterna- 
tives are  discussed  in  the  EIS.  See  Chapter  3,  Sec- 
tion 1. 

Issue:  The  EIS  should  consider  the  economic  impact 
of  the  loss  of  the  pinyon  pine  on  local  communities 
that  collect  pinyon  nuts  for  food. 

Response:  Chapters  1,  3,  and  4  have  been  revised 
to  consider  pinyon  nut  use  by  Native  Americans. 
This  and  other  nut  uses  should  be  covered  in  land 
use  plans  and  the  effects  of  treatment  will  be  consid- 
ered in  project  specific  analyses  and  environmental 
documentation. 
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Issue:  The  proposed  treatments  are  not  cost  effec- 
tive and  would  not  yield  any  return  on  investment. 

Response:  The  BLM  is  not  required  to  conduct 
Benefit/Cost  analysis  of  alternatives  in  a  program- 
matic EIS.  The  BLM  Manual  Handbook  H-1740-1 ,  Re- 
newable Resource  Improvement  and  Treatment 
Guidelines  and  Procedures,  presents  procedures  on 
when  and  how  to  conduct  investment  analyses.  This 
handbook  provides  general  and  program  specific 
guidance  about  when  or  what  investment  analysis 
is  required  or  recommended. 

In  accordance  with  this  guidance,  after  the  EIS 
and  when  specific  treatments  are  proposed,  an 
investment  analysis  will  be  conducted.  This  analysis 
might  be  for  the  specific  treatment  proposed  or  for 
groups  of  actions  as  i  n  a  resou  rce  management  activ- 
ity plan. 


Common  Concern: 


Biodiversity: 

Issue:  Many  commentors  expressed  concern  of  the 
effects  of  proposed  vegetation  treatments  on  biodi- 
versity, or  took  issue  with  impact  analysis  which 
stated  that  diversity  could  be  improved  in  some  sit- 
uations by  vegetation  treatment. 

Response:  Vegetation  treatment  can  affect  vegeta- 
tion diversity,  as  the  term  is  used  in  the  Chapter  3 
impact  analysis,  by  changing  the  number  and  kinds 
of  species  or  life-forms,  the  mix  of  age  and  size 
classes,  and  distribution  of  vegetation  communities 
on  the  landscape.  Diversity  in  this  sense,  the  varia- 
tion of  these  kinds  of  characteristics,  may  be 
enhanced  by  vegetation  treatment.  The  discussion 
is  about  vegetation,  not  the  whole  realm  of  organ- 
isms and  interactions  that  encompass  biological 
diversity  as  defined  in  the  Glossary  of  the  Final  EIS. 
The  introduction  to  Chapter  2  in  the  Final  EIS  dis- 
cusses the  role  of  disturbance  of  various  kinds  and 
magnitudes  in  shaping  the  past  and  present  of  the 
vegetation  analysis  regions. 

Certain  treatments  can  be  said  to  enhance  diver- 
sity by  restoring  historic  native  vegetation  as  much 
as  possible,  such  as  when  riparian  areas  are  re- 
claimed from  tamarix,  when  sagebrush  and  peren- 
nial grass  are  established  in  cheatgrass  stands,  or 
when  grassland  cover  is  reestabished  on  brush- 
dominated  semidesert  grassland.  Aside  from 
whether  there  are  more  or  fewer  species  present 
after  these  kinds  of  treatments,  such  treatments  con- 
tribute to  restoration  and  maintenance  of  native  eco- 


systems, and  as  such  are  considered  to  contribute 
to  maintenance  or  restoration  of  vegetation  diver- 
sity. 

In  response  to  changes  made  in  the  vegetation 
communities  by  the  vegetation  treatments  and  the 
results  summarized  above,  the  animal  communities 
may  also  exhibit  increased  diversity  through  the  cre- 
ation of  new  habitats  and  edges  to  the  previously 
existing  habitats.  Any  change  from  the  previous  sit- 
uation will  result  in  new  habitats  and  niche  combi- 
nations that  will  be  suited  to  a  new  community  of 
animals  or  different  combinations  and  relative  abun- 
dance of  existing  animal  populations. 

These  changes  will  be  considered  prior  to  any 
planned  treatment.  If  the  predicted  change  in  the 
existing  community  is  significantly  detrimental  to 
the  welfare  of  existing  animal  populations,  the  proj- 
ect can  be  modified  or  cancelled.  If  the  project  would 
nothaveasignificantnegativeeffecton  existing  pop- 
ulations or  would  be  beneficial  to  existing  popula- 
tions or  create  new  habitat  for  other  species,  then 
the  project  would  be  beneficial  to  the  diversity  of  spe- 
cies in  the  area.  It  is  this  analysis  process  on  specific 
project  proposals  that  assesses  the  detrimental  and 
beneficial  impacts  to  biological  diversity,  deter- 
mines the  proper  course  of  action,  and  best  manage- 
ment practices  for  the  situation.  The  relative  abun- 
dance and  status  of  the  species  (e.g.  special  status 
species)  must  be  strongly  considered  during  this 
analysis. 

Negative  impacts  on  animal  species  diversity 
could  occur  in  situations  where  existing  habitat  was 
in  short  supply  and  the  treatment  would  significantly 
reduce  this  habitat.  However,  in  situations  where  the 
existing  habitat  was  extensive  and  dominating,  the 
creation  of  variation  in  this  habitat  through  vegeta- 
tion treatment  would  result  in  creating  habitat  edge 
and  a  new  type  of  habitat,  which  could  increase  the 
diversity  of  the  biotic  community  within  the  original 
area. 

The  special  status  species  screening  process  is 
intended  to  protect  the  rare  plants,  animals,  and 
their  habitats,  that  contribute  to  biological  diversity 
at  the  genetic  and  species  level.  As  maintenance  of 
biological  diversity  in  the  broader  sense  depends  on 
maintenance  of  ecosystem  functions  and  interac- 
tions, local  disturbances  and  modifications  from 
treatments  can  have  varying  effects.  It  is  a  complex 
situation  to  analyze  and  requires  consideration  of  a 
variety  of  factors  during  project  planning,  such  as 
size  and  placement  of  treatment  relative  to  total  avail- 
able habitat  at  local  or  regional  scales,  and  others 
which  are  still  being  researched,  such  as  organisms 
or  species  groups  that  indicate  critical  points  in  eco- 
system health. 
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Common  Concern: 


Common  Concern: 


Risk  analysis 


Emphasis  of  noxious  weed  program 


Issue:  There  was  inadequate  coverage  of  the  poten- 
tial for  ground  water  contamination  from  herbicide 
application. 

Response:  We  agree  that  the  potential  for  ground 
water  contamination  from  herbicides  was  not  ade- 
quately addressed  in  the  draft.  We  have  incorpor- 
ated several  additions  to  the  sections  to  address  the 
ground  water  concerns.  See  Chapter  3,  Section  1. 

Issue:  Several  of  the  aquifers  in  the  DEIS  area  are 
inherently  susceptible  to  leaching  and  contamina- 
tion. 

Response:  We  agree  that  the  potential  does  exist  in 
some  areas.  We  did  not  intend  to  dismiss  the  poten- 
tial. Rather,  the  impacts  associated  with  a  high  poten- 
tial area  would  have  been  avoided  through  the  appli- 
cation of  design  features.  We  envision  that  the 
procedureswould  likely  be  adopted  as  Best  Manage- 
ment Practices  (BMPs)  by  the  appropriate  state 
agency.  These  practices  have  been  included  under 
Mitigation.  Also  see  Figure  2-8. 

Issue:  Eight  of  the  19  herbicides  proposed  for  use 
by  BLM  are  ranked  as  having  high  leaching  poten- 
tial... The  EIS  should  provide  additional  information 
on  this  concern. 

Response:  The  DEIS  listed  very  few  data  on  the 
leaching  potential  of  pesticides.  Information  has 
now  been  included  where  it  is  available.  The  Surface 
Water  Impacts  and  the  Ground  Water  Impacts  in  the 
Chemical  Methods  of  the  Environmental  Impacts 
Section  have  been  rewritten  to  reflect  the  leachable 
pesticides  identified  in  EPA  (1987). 

Issue:  Many  of  the  herbicides  are  not  included  in 
EPA  drinking  water  standards.  It  is  wrong  to  mislead 
the  public  into  thinking  that  there  are  strict  drinking 
water  standards  for  these  herbicides. 

Response:  We  agree  that  there  are  many  com- 
pounds for  which  drinking  water  standards  are  not 
developed.  We  do  not  believe  that  anything  in  the 
statement  about  drinking  water  standards  implies 
that  there  are  strict  standards  for  herbicides.  Moni- 
toring standards  may  be  established  by  the  state 
water  quality  regulator.  Based  on  our  standard  oper- 
ating procedures,  any  herbicides  from  our  opera- 
tions reaching  the  ground  water  in  any  significant 
level  causing  environmental  or  health  effects  would 
be  unacceptable. 


Issue:  Not  enough  emphasis  was  addressed  on  nox- 
ious weed  management. 

Response:  The  text  has  been  revised  to  address  the 
noxious  weed  management  program  to  a  greater 
detail.  See  chapter  1  sections  Program  Objectives, 
Weed  Management  Treatments  and  Design  Fea- 
tures, Treatment  Method  Descriptions  (Biological 
and  Chemical). 

As  a  concept  that  uses  a  variety  of  techniques  to 
control  unwanted  plants  or  animals,  integrated  pest 
management  (IPM)  implies  that  all  available  chem- 
ical treatment  methods  could  be  used.  Both  effec- 
tiveness and  economic  efficiency  would  be  consid- 
ered in  making  options.  A  high  proportion  of  the 
expected  control  acreage  is  proposed  for  the  spray- 
ing of  herbicides  because  existing  information  on 
infestations  and  the  relative  effectiveness  and  costs 
of  possible  control  programs  reveal  that  spraying  is 
the  best  way  to  achieve  a  reasonable  amount  of  con- 
trol. Research  into  alternative  techniques  will  do  the 
job  in  some  of  the  situations  now  proposed  for  her- 
bicide spraying.  Because  the  Proposed  Action  is  an 
IPM  alternative,  alternatives  to  herbicides  would  be 
adopted  when  and  where  they  are  found  to  be  effec- 
tive and  efficient. 

Issue:  In  Appendix  I,  not  all  weed  species  are  listed 
in  some  states. 

Response:  See  revised  Appendix  1-1. 

Issue:  Biological  control  agents  should  be  used 
more. 

Response:  The  biological  control  methods  section 
has  been  expanded  in  the  text.  Three  lists  concern- 
ing biological  control  agents  have  also  been  added 
in  Appendix  C  (2  thru  4). 

As  biological  control  agents  become  available, 
BLM  will  continue  to  increase  their  use.  Estimated 
costs  to  develop  a  biological  control  program  per 
weed  species  are  often  expensive.  Usually  a  com- 
plex of  at  least  three  to  five  different  biological  con- 
trol agents,  such  as  insects,  must  be  used  to  attack 
an  individual  weed  species  infestation  site.  This 
includes  different  agents  that  feed  on  the  blossoms 
or  seed  heads,  leaves,  stems  and  root  systems.  In 
addition  to  the  need  for  a  complex,  often  15  to  20 
years  are  needed  to  bring  about  an  economic  con- 
trol level,  especially  on  creeping  perennials. 
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SPECIFIC  COMMENTS  AND 
RESPONSES 

Each  person,  organization,  or  agency  that  pro- 
vided written  comments  are  listed  in  Appendix  K. 

Figure  4-2  depicts  the  summary  of  responses 
received  in  regards  to  the  Alternatives  presented  in 
the  Draft  EIS.  Figure  4-3  depicts  the  number  of  re- 
sponses received  on  the  DEIS  by  respondents  in 
each  state. 

As  each  comment  (including  letters,  testimony 
from  public  hearings,  and  written  comments  submit- 
ted at  public  meetings)  was  received,  it  was  assigned 
a  sequential  identification  number  according  to  its 
state  of  origin  (i.e.,  the  first  letter  received  was  from 
Utah,  and  was  designated  UT-0001).  However,  some 
letters  were  assigned  numbers  in  the  2500  and  5000 
series  for  data  entry  purposes.  Each  comment  letter 
was  placed  in  the  EIS  file  by  numerical  sequence. 
Appendix  K  is  a  listing  of  respondents  with  respec- 
tive identification  numbers. 

Where  possible,  public  concerns  were  addressed 
in  the  common  concerns  section.  Specific  com- 
ments needing  a  more  in-depth  response  follow: 


NM-0038,  Thomas  H.  Wootten. 

Comment:  "Impacts  on  wildlife  discussed  in  the  EIS 
do  not  include  important  segments  of  the  indicated 
ecosystems.  No  where  do  I  see  mentioned  the  poten- 
tial impact  on  amphibians,  reptiles,  and  insects 
(especially  ground  dwellers  such  as  ant  and  ter- 
mites) and  arthropods.  These  are  important  parts  of 
any  ecosystem." 

Response:  The  scope  of  this  document  is  broad.  The 
discussions  of  wildlife  communities  focus  on  the 
those  communities  which  have  the  best  documenta- 
tion of  impacts,  those  with  the  greatest  economic 
impacts,  the  species  for  which  we  are  most  likely  to 
perform  habitat  treatments,  and  special  status  spe- 
cies. The  small  wildlife  species  are  too  numerous, 
varied,  and  general  ly  too  poorly  studied  to  make  spe- 
cific statements  of  potential  impacts  on  the  scale  of 
this  EIS.  These  other  species  are  not  overlooked, 
however,  a  site-specific  analysis  will  be  performed 
on  each  of  the  proposed  treatments  on  public  lands 
prior  to  implementation.  These  site-specific  anal- 
yses should  consider  all  species  of  wildlife  that  are 
determined  to  be  impacted  by  the  proposed  action, 
regardless  of  visibility,  public  interest,  or  status. 


AZ-0052,  Dan  Fischer. 

Comment:  "Prescibed  burns  is  a  problem  because 
most  fires  are  set  in  spring  and  summer  mainly  for 
your  convenience.  This  might  be  because  of  budget, 
fire  crew  buildup,  etc.  This  is  also  the  bird  nesting 
season.  The  fall  would  be  more  acceptable  from  that 
viewpoint." 

Response:  Statements  have  been  added  to  mitiga- 
tion (Chapter  1 )  and  in  the  summaries  of  the  impacts 
(Chapter  3)  of  mechanical,  prescribed  burning,  and 
chemical  treatments. 


NM-0066,  Martha  Cast. 

Comment  No.  1:  "On  Exec-5,  under  Climate  and  Air 
Quality,  the  statement  that  'local  residents  are  accli- 
mated to  these  sounds'  is  certainly  not  reasonable. 
Just  because  there  is  air  traffic  all  over  the  West,  that 
does  not  mean  that  people  or  animals  living  in  or 
near  areas  to  be  treated  aerially  are  accustomed  or 
willing  to  adapt  to  having  low-flying  aircraft  dis- 
persing noxious  chemicals  for  the  crop  dusters  and 
low-flying  military  aircraft  that  pollute  my  local  air- 
space manage  to  scare  people  and  animals  on  a 
daily  basis;  we  still  are  not  acclimated." 

Response:  The  Bureau  concurs.  The  statement  has 
been  removed. 


NM-0066. 

Comment  No.  2:  "Although  no  riparian  areas  are  to 
be  treated  by  aerial  chemical  application,  there  will 
be  many  semi  or  xeri-riparian  areas  in  the  bottoms 
of  small  arroyos  that  will  be  affected." 

Response:  Mitigation  has  been  added  for  protection 
of  xeroriparian  areas  for  wildlife  (Chapter  1). 


NM-0066. 

Comment  No.  3:  "Why  is  BLM  proposing  to  use  tebu- 
thiuron  which  has  a  long  persistence  in  soil,  but  has 
no  long  term  studies  done  on  any  mammals  and  has 
no  studies  on  amphibians  or  reptiles?" 

Response:  Page  E6-11  of  the  DEIS  indicates  that  a 
3-generation  rat  study  and  a  162-day  cattle  study 
were  performed  using  tebuthiuron.  The  top  of 
column  2  on  page  E8-1  of  the  DEIS  states  that 
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Summary  of  Letters  Received  by  State 
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Figure  4  -  2 
Summary  of  Letters  Received  by  State 


Expressed  Preferences 
on  the  Proposed  Alternatives 


I     I   Proposed  Action  275 
No  Aerial  Herbicides  3 

No  Herbicides  8 
No  Burning  0 
No  Action  6 
Combination  34 
None  of  Above  120 


Figure  4  -  3 
Expressed  Preferences  on  the  Proposed  Alternatives 
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chronic  wildlife  studies  were  not  analyzed  because 
the  herbicides  degrade  relatively  rapidly  and  the 
sites  are  normally  treated  only  once  a  year.  On  the 
same  page  is  a  criteria  used  for  Surrogates  for 
Amphibian  and  Reptile  Toxicity. 


NM-0067,  Steven  M.  Gather. 

Comment:  "In  summary,  I  feel  the  draft  EIS  does  not 
adequately  address  the  long-term  effects  of  vegeta- 
tion treatment  on  areas  that  may  be  adversely 
impacted  by  increased  sediment  yields  and  resultant 
channel  aggradation." 

Response:  Site-specific  treatment  design  should 
incorporate  sufficient  mitigation  to  assure  signifi- 
cant overland  flow  does  not  occur  in  situations 
where  a  significant  fisheries  or  riparian  resource 
would  be  adversely  impacted.  Standard  Operating 
Procedures  and  Treatment  Design  Features  found 
in  Chapter  1  have  been  written  to  respond  to  poten- 
tial adverse  impacts  to  riparian  and  aquatic  re- 
sources should  unusual  situations  occur.  Treat- 
ments will  be  avoided  in  the  circumstances  you 
describe,  as  mitigation  of  surface  run-off  would  be 
very  difficult  to  control. 


NM-0073,  Jeanne  Verploegh. 

Comment  No.  1:  "Some  herbicides  are  not  suited  for 
certain  environments.  Soil  types,  vegetation  and 
wildlife  should  be  considered  for  the  application  of 
each  herbicide.  The  EIS  should  state  which  herbi- 
cides would  be  used  for  which  of  the  above- 
mentioned  items." 

Response:  See  Toxicity  and  Environmental  Fate 
summaries  for  each  herbicide  (Chapter  1). 


NM-0073. 

Comment  No.  2:  "Page  Exec-7  of  the  EIS  states  that 
effects  of  vegetative  treatment  will  be  minimized. 
Several  of  the  herbicides  kill  more  than  only  target 
species.  Mechanical  and  burn  treatments  are  even 
less  selective." 

Response:  The  basic  philosophy  of  vegetation  man- 
agement and  treatment  is  based  on  the  premise  that 
knowledge  of  ecosystems,  succession,  and  theappli- 
cation  of  the  results  of  research  and  experience  can 
be  used  to  improve  the  condition  of  degraded  lands 
or  areas  invaded  by  noxious  plants.  No  treatment  is 
proposed  unless  there  is  an  existing  problem  that 
appears  to  be  correctable  through  vegetation  treat- 
ment and  improved  management  following  treat- 
ment. 


The  term  "minimal,"  when  used  in  the  context  of 
analysis  of  impacts  of  a  treatment,  refers  to  creating 
the  least  possible  disruption  in  the  existing  func- 
tioning of  the  ecosystem  necessary  to  achieve  the 
planned  objectives  of  the  treatment  project,  not  that 
there  will  be  no  effects  or  impacts. 

Each  proposed  treatment  will  have  a  site-specific 
analysis  conducted  prior  to  on-the-ground  imple- 
mentation. These  analyses  consider  the  beneficial 
and  adverse  impacts  of  conducting  the  proposed 
treatment  and  whether  to  proceed  with  the  proposed 
action,  modify  the  proposed  action,  or  drop  the  pro- 
posal. 


NM-0073. 

Comment  No.  3:  "You  need  to  explain  why  one  spe- 
cies, like  antelope,  should  take  precedence  over 
many  species  of  amphibians  and  reptiles  for  habi- 
tat." 

Response:  The  impact  that  will  occur  as  the  result 
of  a  particular  land  treatment  must  be  analyzed  in 
the  site-specif  icenvironmental  analysis.  The  respon- 
siveness of  wildlife  communities  to  recover  after 
treatment  is  one  of  the  factors  to  be  considered.  The 
advantage  to  the  benefiting  segment  of  the  wildlife 
community  should  be  at  least  as  significant  as  the 
loss  by  the  community  displaced  or  disrupted.  And, 
the  loss  should  not  be  significant  to  the  whole  of  the 
species  impacted,  nor  should  habitat  for  a  special 
status  species  be  lost  in  favor  of  habitat  for  a  com- 
mon species. 


NM-0073. 

Comment  No.  4:  "The  EIS  contains  no  information 
on  the  long  term  effects  of  the  chemicals,  or  the 
effects  from  long  term  exposure  to  the  chemical's 
break-down  products." 

Response:  See  Appendix  pages  E3-16  to  61  for  data 
on  the  subchronic  and  chronic  toxicity  studies  for 
the  individual  herbicides.  Also,  see  new  data  pre- 
sented in  Chapter  3  impact  analysis  in  the  Soil  and 
Aquatic  Resource  section  and  Table  3-3  for  soil  per- 
sistence information. 


NM-0076,  Curtis  Verploegh. 

Comment  No.  1:  "Although  normally  dry  arroyos  do 
not  meet  your  definition  of  riparian,  the  woody 
plants  that  grow  there  provide  cover  and  nesting 
sites.  As  mentioned  in  another  comment  no  effort 
has  been  made  to  miss  any  but  the  very  largest  drain- 
ages. This  is  a  practice  that  needs  to  be  addressed." 
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Response:  (See  response  to  NM-0066  Comment  No. 
2.) 


NM-0076. 

Comment  No.  2:  "The  breakdown  products  have  not 
been  investigated  and  should  be." 

Response:  Since  the  risk  assessment  includes  anal- 
ysis of  synergistic  effects,  it  is  recognized  that  more 
than  just  the  parent  is  possibly  present  in  any  given 
situation. 


NM-0078,  Robert  Pine. 

Comment  No.  1:  "There  is  a  large  potential  for  neg- 
ative impacts  to  wildlife  (by  wildlife  I  mean  more  than 
game  animals;  I  also  include  reptiles,  insects, 
microbes  and  any  organism  that  plays  an  ecological 
role  in  an  ecosystem." 

Response:  As  a  public  land  management  agency  we 
make  use  of  the  best  information  available  to  make 
management  decisions.  We  will  only  use  herbicides 
that  have  been  researched  and  tested  and  found  to 
be  acceptable  by  current  standards  for  the  proposed 
use.  We  will  choose  the  herbicide  that  is  the  least 
impacting  to  the  wildlife  community  in  the  treatment 
area  while  still  being  effective  against  the  target 
plant  species.  If  EPA  withdraws  registration,  the  her- 
bicide is  not  safe  for  the  previous  labelled  use  and 
we  will  discontinue  that  use. 


NM-0078. 

Comment  No.  2:  "...no  consideration  was  given  to 
the  persistence  of  the  listed  herbices  or  to  the  tox- 
icity of  their  breakdown  products." 

Response:  See  FEIS  Appendix,  page  E8-1 ,  top  of  the 
second  column  for  a  discussion  of  persistence,  and 
see  Table  3-6  in  the  FEIS  for  soil  persistence.  Since 
the  risk  assessment  included  a  quantitative  analysis 
of  synergistic  effects,  it  is  recognized  that  more  than 
just  the  parent  compound  is  possibly  present. 


UT-0079,  Ronald  M.  Lanner. 

Comment:  "It  appears  to  me  that  chaining  and  'con- 
verting' woodlands  is  in  direct  opposition  to  manag- 
ing them  as  forests  [as  discussed  by  David  Tidwell 
and  Edward  Spang  in  papers  on  BLM  policy  which 
appear  in  the  Proceedings— Pinyon  Juniper  Confer- 
ence, Reno,  N V,  January  1 3-1 6, 1 986,  General  Tech- 
nical  Report  INT-215,  1987,  pp.  5-8  and  489-492]. 


Response:  The  papers  cited  do  indeed  indicate  that 
the  millions  of  acres  of  pinyon-juniper  woodlands 
managed  by  BLM  are  considered  as  part  of  the  forest 
land  resource.  By  this,  we  mean  that  BLM  recog- 
nizes the  distinct  and  important  values  of  woodlands 
as  a  forest  land  resource,  that  they  can  be  managed 
with  various  forestry  and  silvicultural  techniques, 
and  that  the  value  of  these  woodlands  as  a  forest 
resource  must  be  weighed  in  any  decision  to 
manage  them  as  non-forests,  it  is  still  the  province 
of  a  local  manager,  through  a  land  use  plan,  to  deter- 
mine whether  local  land  use  objectives  will  be  better 
met  by  converting  a  woodland  site  or  by  leaving  it 
in  woodland. 

Type  conversion  of  woodlands  is  a  site-specific 
land  use  decision,  based  upon  the  kinds  and  levels 
of  land  uses  agreed  to  in  the  land  use  plan,  eco- 
nomics of  any  proposed  conversion,  site  capability 
to  support  a  different  mix  of  vegetation,  and  values 
realized  by  type  conversion  vs.  values  diminished  or 
foregone.  Type  conversion  of  pinyon-juniper  as  cur- 
rently practiced  leaves  islands  of  trees  and  results 
is  a  mosaic  of  vegetation  that  does  not  preclude  res- 
toration of  forested  cover  should  that  become  the 
desired  plant  community  for  a  converted  site  at 
some  time  in  the  future. 

The  relatively  small  amount  of  type  conversion  pro- 
posed in  the  EIS  should  not  detract  from  the  substan- 
tial remaining  acreage  which  is  being  maintained  as 
a  legitimate  forest  type. 


WY-0085,  Thomas  E.  Marceau. 

Comment:  "Cultural  resources  need  to  be  addressed 
in  project  specific  environmental  analyses." 

Response:  Section  106  of  the  National  Historic  Pres- 
ervation Act,  and  its  Implementing  regulations  (36 
CFR  800)  require  project  specific  inventory,  evalua- 
tion, and  treatment  where  needed,  before  a  federal 
action  is  authorized.  As  appropriate,  the  BLM  will 
comply  with  these  requirements  through  consulta- 
tion with  the  State  Historic  Preservation  Officer  and 
Advisory  Council  on  Historic  Preservation. 


NV-0086,  Alice  M.  Baldrlca. 

Comment:  "Cultural  resources  need  to  be  addressed 
in  project  specific  environmental  analyses." 

Response:  See  response  to  WY-0085. 


AZ-0088,  Dennis  W.  Sundle. 

Comment  1:  "...Of  course,  we  have  observed  that 
your  document  briefly  discusses  surface  water  and 
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groundwater  conditions  in  the  various  vegetation 
zones,  and  does  not  mention  any  impacts  on  water 
yield.  Aitliougli  our  study  focuses  on  tiie  ciiaparral, 
mixed  conifer,  and  ponderosa  pine  vegetation  com- 
munities, the  process  by  which  we  estimate  effects 
on  multiple  resources  may  be  of  interest  to  BLM." 

Response:  Such  information  would  be  of  great  value 
in  assessing  site  specific  actions  and  selecting  Stan- 
dard Operating  Procedures  and  Best  Management 
Practices.  District  Offices  responsible  for  the  prep- 
aration of  such  site  specific  assessments  would 
likely  contact  your  staff  as  projects  are  planned. 


WA-0094,  Sam  Wright. 

Comment  No.  1:  "...under  Fish  and  Wildlife'  in  Table 
1-4  (page  1-27),  the  statement  under  Alternative  1 
begins  with  No  significant  impact  on  fish. '  However, 
Alternative  2  is  described  in  part  as  less  risk  to  fish 
from  herbicide  drift'  and  Alternative  5  carries  the  par- 
tial description  of  less  overall  impacts  than  Alterna- 
tive 1....'" 

Response:  The  Summary  of  Impacts  by  Alternative 
Table  1-9  (Table  1-4  in  the  DEIS)  has  been  revised. 


WA-0094. 

Comment  No.  2:  "...in  the  paragraph  under  the  head- 
ing Chemical  Methods'  on  page  3-53,  we  note  the 
following  admission:  Near  riparian  areas,  using 
chemicals  to  control  vegetation  can  increase  sedi- 
mentation, which  can  reduce  or  eliminate  suitable 
spawning  substrate.'" 


MT-0095,  K.L.  Cool. 

Comment  No.  1:  "The  summary  of  impacts  by  alter- 
native suggested  that  introduction  of  significant 
amounts  of  herbicides  into  streams  would  be  un- 
likely. Thus,  no  significant  impacts  to  fish  were  antic- 
ipated. This  may  be  correct,  but  in  the  unlikely  event 
that  herbicides  were  introduced,  impacts  to  fish 
would  be  significant.  Additional  mitigation  mea- 
sures to  reduce  the  likelihood  or  to  abate  the  effects 
if  an  introduction  occurred  would  include:  (4  mitiga- 
tion measures  recommended)." 

Response:  These  suggestions  have  been  incorpor- 
ated into  the  document  as  design  features  in  Chap- 
ter 1 .  We  have  also  strengthened  the  treatment  of 
fisheries  throughout  the  document. 


MT-0095. 

Comment  No.  2:  "The  DEIS  suggested  that  adverse 
impacts  to  wildlife  would  be  short-term  and  local- 
ized. This  describes  wildlife  response  to  effects  of 
the  treatment.  However,  the  treatments  are  intended 
to  change  the  composition  of  plant  communities. 
The  long-term  effects  to  wildlife  will  depend  upon 
the  purpose  of  the  treatment  and  whether  it  was  suc- 
cessful." 

Response:  Additional  discussion  has  been  added  in 
theanalysis  of  alternatives  to  reflectthe  intended  per- 
manency of  some  habitat  type  conversion  treat- 
ments. 


MT-0095. 


Response:  The  statement  on  page  3-53,  and  similar 
discussions,  have  been  qualified  to  state  that  even 
though  these  impacts  would  be  possible,  they 
should  not  occur  because  we  will  modify  or  mitigate 
our  proposed  action  to  prevent  this  degree  of 
impact. 


WA-0094. 

Comment  No.  3:  "We  also  recommend  that  any  her- 
bicide uses  in  or  near  habitats  supporting  anadrom- 
ous  fish  should  be  delayed  until  after  June  15  of  each 
year.  This  would  allow  adequate  time  for  the  yearling 
salmon  smolt  populations  to  vacate  these  areas." 

Response:  Your  suggestion  has  been  incorporated 
into  mitigation  section  in  Chapter  1.  The  June  15 
date  was  not  specifically  included  because  the  sen- 
sitivity period  of  species  may  vary  over  the  EIS  area. 
We  have  also  strengthened  the  treatment  of  fisheries 
throughout  the  document. 


Comment  No.  3:  "Reduce  frequency  and  rates  of 
application  of  herbicides  by  timing  application  to  the 
vulnerable  phenological  events  of  the  target  plant 
species." 

Response:  Refer  to  Chapter  1,  Standard  Operating 
Procedures  section,  on  frequency  and  rates  of  appli- 
cation of  herbicides  by  timing  application  to  the 
vulnerable  phenological  events  of  the  target  plant 
species. 


OR-0097,  George  Ostertag. 

Comment:  "The  BLM  should  be  trying  to  remove  the 
environmental  damage  from  planting  this  exotic 
[crested  wheatgrass]  and  not  be  worrying  about  con- 
trolling native  vegetation.  Any  planting  of  exotic  spe- 
cies should  be  halted." 

Response:  BLM  policy  regarding  introduction  of 
exotic  species  requires  evaluation  of  whether  native 
species  will  be  displaced  or  adversely  affected,  anal- 
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ysis  of  potential  impacts  to  biological  and  genetic 
diversity  of  potentially  affected  native  species,  and 
determination  that  a  proposed  introduction  v\/ill  not 
adversely  affect  any  natural  ecosystem.  BLM  is  not 
aware  of  ecological  studies  which  show  that  crested 
wheatgrass  has  caused  environmental  damage  in 
western  ecosystems  by  displacing  and  excluding 
native  species  or  invading  unoccupied  sites  by  nat- 
ural spread.  Such  behavior  is  well  documented  for 
other  exotic  species  such  as  cheatgrass,  medusa 
head,  and  tamarix.  Throughout  much  of  the  inter- 
mountain  west,  crested  wheatgrass  is  the  only  native 
or  nonnative  cool  season  grass  adapted  to  local  cli- 
matic conditions,  available  at  reasonable  cost, 
which  meets  local  land  use  plan  objectives  forspring- 
fall  forage  or  fire  resistance,  which  can  also  be 
seeded  and  successfully  established.  A  number  of 
other  nonnative  species  are  listed  as  target  species 
in  Appendix  I. 


UT-0104. 

Comment  No.  3:  "We  suggest  water  quality  monitor- 
ing above  and  below  installed  BMPs  to  document 
effectiveness  and  where  BMPs  are  shown  not  effec- 
tive that  they  are  altered  until  proven  effective." 

Response:  Monitoring  is  an  important  consideration 
and  generally  covered  in  the  Implementation  Sec- 
tion under  Monitoring.  BMPs  and  other  mitigating 
measures  related  to  water  quality  will  require  mon- 
itoring according  to  this  section.  Specific  monitor- 
ing attributes  will  be  determined  at  the  site  specific 
level  and  is  usually  in  coordination  with  the  state 
water  quality  regulator.  The  BLM  intends  to  use  a 
"feedback  loop"  process  of  evaluating  BMPs  and 
implementing  more  effective  BMPs  where  neces- 
sary. 


UT-0-i04,  Don  A.  Ostler. 

Comment  No.  1 :  "We  suggest  that  best  management 
practices  (BMPs)  be  in  place  before,  during  and  after 
any  vegetative  treatment  that  may  cause  degrada- 
tion of  water  quality." 

Response:  Each  state  BLM  office  as  well  as  state 
water  quality  regulators  have  specific  on-the- 
ground  procedures  for  the  review  of  various  plans. 
Some  states  will  require  the  BLM  to  have  each  proj- 
ect reviewed  that  might  impact  water  quality.  Many 
of  the  agreements  between  BLM  and  state  water 
quality  regulators  are  being  developed  at  this  time. 
The  BMP  concept  will  likely  be  utilized  in  most  if  not 
all  state/BLM  agreements.  The  detail  from  these 
agreements  will  have  to  be  accommodated  at  the 
state  and  local  level.  The  responses  under  the  Tier- 
ing section  review  some  of  the  hierarchy  within  the 
BLM's  planning  process  and  points  out  avenues  that 
state  agencies  and  the  public  can  use  for  input  into 
the  project-specific  process. 


UT-0104. 

Comment  No.  2:  "We  suggest  that  measures  need 
to  be  taken  to  protect  the  riparian  habitat  in  all  areas 
where  it  may  be  affected.  Riparian  areas  not  only  pro- 
vide habitat  for  varieties  of  wildlife,  they  also  provide 
stream  bank  stability  and  a  buffer  for  water  quality 
degradation." 

Response:  Discussion  of  riparian  issues  has  been 
expanded  in  Chapter  1  and  throughout  the  docu- 
ment where  appropriate. 


NM-0105,  Gregory  D.  Rawlings. 

Comment:  "I  would  also  be  interested  in  knowing  the 
special  management  practices  for  Areas  of  Critical 
Environmental  Concern  and  Wilderness  Study 
Areas." 

Response:  Special  management  practices  for  desig- 
nated Areas  of  Critical  Environmental  Concern 
(ACECs)  are  identified  in  approved  Resource  Man- 
agement Plans,  which  outline  general  management 
practices  and  uses  as  well  as  mitigating  measures 
required  to  protect  designated  ACECs.  Detailed  or 
expanded  special  management  practices  may  also 
be  prescribed  in  management  or  activity  plans  which 
may  subsequently  be  prepared  after  formal  designa- 
tion of  ACECs.  Special  management  practices  for 
Wilderness  Study  Areas  are  described  in  the 
Bureau's  Interim  Management  Policy  and  Guide- 
lines For  Lands  Under  Wilderness  Review  (Update 
Document  H-8550-1  dated  11/10/87),  a  copy  of 
which  may  be  obtained  from  any  BLM  office.  See 
also,  pages  1-24,  1-25,  3-62,  and  3-63  of  the  Draft 
EIS. 


NM-0106,  Jim  Piatt. 

Comment  No.  1:  "Project  specific  information  will  be 
necessary  to  determine  possible  impacts.  BLM  rec- 
ognizes this  in  the  EIS,  they  should  explicitly  state 
that  all  projects  conducted  under  the  program  must 
meet  State  water  quality  standards  as  well  as  other 
State  regulatory  requirements.  Other  comments  are 
relative  to  herbicides,  sediment  and  State  of  New 
Mexico  water  quality  standards." 

Response:  See  responses  to  UT-0239,  and  UT-0104. 
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NM-0106. 

Comment  No.  2:  "In  this  EIS,  BLM  several  times 
mal<es  tlie  comment  that  increased  sedimentation  of 
surface  waters  due  to  vegetation  treatments  will 
have  short  term  effects.  BLM  should  note  in  this  EIS 
that  all  activities  carried  out  must  be  consistent  with 
State  nonpoint  source  management  programs  devel- 
oped pursuant  to  the  federal  Clean  Water  Act.  In 
New  Mexico,  protection  of  water  quality  will  be 
required  so  that  short  term  violations  of  standards 
do  no  occur." 

Response:  Short  term  increases  of  sediment  in  sur- 
face waters  due  to  vegetation  treatments  does  not 
imply  that  state  water  quality  standards  will  be  vio- 
lated. BLM  compliance  with  individual  state  water 
quality  standards  will  be  adhered  to  as  stated  on 
page  1-29,  paragraph  8  and  page  1-30,  paragraph  10 
of  the  Draft  EIS. 


DEIS  states  "Federal,  State,  and  local  air  quality  reg- 
ulations would  not  be  violated."  Specifically,  if  com- 
pliance with  Federal  and  Arizona  air  quality  regula- 
tions still  represent  unacceptable  air  quality 
impacts,  the  Bureau  will  assist  in  development  of 
new  State  regulations. 


AZ-0108,  Ivan  J.  Shields. 

Comment  No.  1:  "7.  Chemical  applications:  All  chem- 
ical applications  must  be  done  in  compliance  with 
Arizona  law.  This  may  include  obtaining  Special 
Local  Need  registrations  and  meeting  Arizona 
requirements  as  far  as  spraying  chemicals  in  such 
a  way  as  to  avoid  drift  and  contamination  of  crops, 
animals  or  people." 

Response:  See  response  to  AZ-0107,  Comment  No. 
3. 


AZ-0107,  Ronald  L.  Miller. 

Comment  No.  1:  The  comments  are  concerned  with 
water  quality.  "ADEQ  therefore  requests  that  the 
Bureau  of  Land  Management  submit  to  the  Depart- 
ment, site  specific  plans  for  any  vegetation  treat- 
ment in  Arizona  for  CWA  Section  401  (a)  certification 
review." 


AZ-0108. 

Comment  No.  2:  "Cultural  resources  need  to  be 
addressed  in  project  specific  environmental  analy- 
ses." 

Response:  See  response  to  WY-0085. 


Response:  See  responses  to  UT-0239,  and  UT-0104. 


AZ-0107. 

Comment  No.  2:  "Water  quality  concerns  should  be 
examined  at  the  project  specific  level.  State  agen- 
cies for  the  enforcement  of  water  quality  should  be 
contacted.  Best  Management  Practices  (BMP) 
should  be  used." 

Response:  See  response  to  UT-0104. 


AZ-0107. 


DE-0110,  Martin  J.  Reid. 

Comment:  "The  section  titled  "Program  Areas"  the 
reasons  for  vegetation  control  along  right-of-ways, 
including  railroads,  are  listed.  These  reasons 
include  the  need  to  eliminate  vegetation  which  "re- 
stricts vision"  or  that  "presents  a  safety  or  fire  haz- 
ard." I  would  like  to  suggest  that  vegetation  control 
is  a  critical  part  of  safe  railroad  operations  and  is 
important  for  many  more  reasons." 

Response:  See  revised  text  in  Chapter  1,  Right-of- 
Way  Treatments.  We  acknowledge  the  importance 
of  vegetation  control  and  importance  of  chemical 
vegetation  control  on  railroad  rights-of-way. 


Comment  No.  3:  "The  Arizona  Department  of  Envi- 
ronmental Quality,  (ADEQ)  has  reviewed  the  Draft 
Environmental  Impact  Statement  on  Vegetation 
Treatment  on  BLM  Lands  and  concluded  that  all 
alternatives  represent  sign  if  leant  potentials  for  u  nac- 
ceptable  impacts  to  both  Water  and  Air  Quality." 

Response:  The  DEIS  states  on  Page  1-30  (State  and 
Local  Governments)  "The  act  [FLPMA]  also  requires 
BLM  to  provide  for  compliance  with  applicable  pol- 
lution control  laws,  including  State  and  Federal  air 
and  water  pollution  standards  or  implementation 
plans."  On  Page  3-30  (Impacts  on  Air  Quality),  the 


MT-0112,  David  Schwab. 

Comment  No.  1:  "Native  American  religious  and  cul- 
tural concerns  are  not  being  addressed  in  the  EIS." 

Response:  The  Cultural  Resources  sections  of  Chap- 
ters 1 , 2,  and  3  have  been  revised  to  clarify  the  BLM's 
recognition  of  the  need  to  deal  with  Native  American 
concerns.  In  addition,  these  concerns  will  be 
addressed  in  project  specific  environmental  analysis 
and  appropriate  documentation,  in  a  manner  consis- 
tent with  BLM  manuals. 
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MT-0112. 

Comment  No.  2:  "Does  BLM  intend  to  address  the 
issue  of  herbicide  application  impacts  on  traditional 
plant  collection  activities  by  Native  Americans?" 

Response:  Tables  E5-3  to  E5-15  present  exposure 
scenarios  for  members  of  the  public.  Table  E4-1  has 
been  revised  to  include  Native  American  gatherers. 


OK-0113,  Robert  L.  Brooks. 

Comment  No.  1:  "Native  American  religious  and  cul- 
tural concerns  are  not  being  addressed  in  the  EIS." 

Response:  See  response  to  MT-01 12,  Comment  No. 
1. 


OK-0113. 

Comment  No.  2:  "Cultural  resources  need  to  be 
addressed  in  project  specific  environmental  analy- 
ses." 

Response:  See  response  to  WY-0085. 


UT-0114,  Peter  Hovingh. 

Comment  No.  1:  "Often  one  only  looks  at  maps  of 
distribution  and  states  that  no  known  species  of  T&E 
status  occur  in  the  region.  Areas  proposed  for  treat- 
ment should  have  at  least  a  full  year  announcements 
[sic]  together  with  some  funding  for  biological  sur- 
veys. Plants  in  arid  regions  may  be  dormant  for  many 
years  but  come  out  of  the  ground  during  a  triggering 
rainstorm  or  after  a  triggering  fire.  Likewise  plants 
of  special  status  are  often  highly  seasonal  and  one 
survey  of  the  land  is  not  adequate." 

Response:  Determination  of  presence  or  absence  of 
special  status  species  in  a  proposed  project  area  is 
part  of  the  environmental  analysis  process.  Where 
distribution  maps,  previous  inventory,  known  habi- 
tat affinities,  or  new  information  obtained  from  other 
agencies  indicate  a  high  probability  that  T&E  spe- 
cies may  be  present  in  a  proposed  project  area,  an 
actual  site  examination  is  normally  conducted.  If  a 
species  is  cryptic  because  it  is  an  annual  or  for  some 
other  reason,  this  must  be  accounted  for  in  the  envi- 
ronmental analysis  process.  It  is  the  responsibility 
of  the  botanist,  wildlife  biologist,  or  T&E  coordinator 
to  conduct  a  field  survey  at  such  time  that  the  spe- 
cies can  be  properly  identified,  and  a  proposed  proj- 
ect can  be  delayed  until  proper  field  survey  has  pro- 
vided assurance  of  presence  or  absence  of  special 


status  species.  The  environmental  analysis  process 
is  not  complete  until  special  status  species  concerns 
have  been  satisfied,  and  a  project  is  not  undertaken 
without  finalized  environmental  documentation. 


UT-0114. 

Comment  No.  2:  "Page  2-42  and  2-48:  References 
to  amphibian  abundance  are  misleading." 

Response:  The  discussions  of  aquatic  species  and 
invertebrates  in  the  final  EIS  have  been  revised. 
Refer  to  Chapters  2  and  3. 


UT-0114. 

Comment  No.  3:  "Some  of  the  herbicides  are  clearly 
highly  destructive  to  aquatic  organisms.  It  seems 
that  these  herbicides  should  not  be  included  in  treat- 
ments even  if  barriers  to  use  on  aquatic  systems 
occurs." 

Response:  Mitigation  has  been  expanded  to 
strengthen  the  protection  of  riparian  and  aquatic 
areas  (Chapter  1).  Buffer  zones  are  required  in  the 
ELM'S  Chemical  Pest  Control  Handbook,  H-9011-1. 
which  regulates  our  use  of  herbicides.  The  use  of 
helicopters  and  maximum  spray  control  nozzles 
should  assure  a  greater  degree  of  control  of  the  spe- 
cific applications.  In  ground  applications  the  degree 
of  control  is  much  greater.  A  list  of  herbicides  to  be 
avoided  in  aquatic  impact  situations  has  also  been 
added.  The  required  buffers  and  the  use  of  the  least 
toxic  herbicide  will  minimize  the  potential  impacts 
of  herbicide  spraying  on  aquatic  systems. 


CO-0115,  Paul  Hendricks. 

Comment  No.  1:  "We  further  doubt  the  wisdom  of 
unleashing  a  'Vegetation  Treatment'  plan  in  the  third 
year  of  an  extreme  drought.  If  you  kill  the  vegetation 
and  don't  reseed  you'll  surely  have  a  potential  dust 
bowl.  Re-vegetating  in  a  drought  period  is  also  of 
questionable  wisdom." 

Response:  Page  1-4  of  the  DEIS  states  "Future  envi- 
ronmental analyses  of  vegetation  treatment  will  be 
conducted  at  the  project  level  and  will  focus  on 
resources  that  are  unique  to  specific  sites,  as  neces- 
sary." Site-specific  climatic  conditions  will  need  to 
be  evaluated  to  determine  both  the  proper  method 
of  vegetation  treatment  (if  any),  compliance  with  mit- 
igation requirements,  and  to  design  reclamation 
(revegetation)  plans. 
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CO-0115. 

Comment  No.  2:  "...detergents  kill  bees.  Beekeepers 
have  observed  that  surfactants  used  to  dilute  herbi- 
cides kill  bees,  especially  when  sprayed  onto  water 
from  which  bees  drink." 

Response:  Mitigation  has  been  added  requiring  not- 
ification of  managed  apiaries  in  the  vicinity  prior  to 
application  of  herbicides. 


WY-0117,  Wally  D.  Ramsbottom. 


Response:  We  share  your  concern  of  the  use  of  sev- 
eral of  the  herbicides  in  important  wildlife  habitats. 
We  have  added  some  specific  mitigation  (Chapter 
1);  including  a  statement  that  amitrole  and  dalapon 
are  no  longer  proposed  for  use,  and  the  use  of  atra- 
zine,  clopyralid,  diuron,  simazine,  triclopyr  (butoxye- 
thyl  ester  only),  2,4-D,  or  diesel  oil  carriers  adjacent 
to  aquatic  habitats  will  be  carefully  regulated;  more 
discussion  of  the  potential  impacts;  and  a  need  to 
monitor  the  specific  impacts  of  treatments  in  habi- 
tats where  little  information  is  available.  It  is  our  in- 
tent to  minimize  the  unexpected  adverse  impacts 
under  all  treatment  methods  and  alternatives. 


Comment:  "Insects  can  be  introduced  to  control 
undesirable  plants." 

Response:  It  is  agreed  that  insects  can  be  introduced 
as  a  biological  control  agent.  However,  at  the  pre- 
sent time  there  are  a  limited  number  of  insect  spe- 
cies that  are  available  as  a  biological  control  agent 
on  a  limited  number  of  noxious  weeds  or  targeted 
plant  species.  See  Appendix  C2, 3  and  4  for  the  latest 
list  of  biological  control  agents  that  have  been 
approved  for  release  in  specific  states.  Also,  see  the 
Northwest  Area  Noxious  Weed  Control  Program 
(NANWCP)  FEIS,  1985  for  the  list  of  biological  con- 
trol agents  that  were  available  at  that  time.  Biological 
control  agents  will  be  released  on  specific  noxious 
weeds  or  targeted  plant  species  as  they  become 
available  for  release.  A  person  must  remember  that 
biological  control  agents  are  just  one  of  methods  of 
control  of  weeds  in  the  overall  noxious  weed  man- 
agement program.  It  takes  a  combination  of  all  meth- 
ods of  control  in  order  to  have  a  successful  weed 
management  program. 

It  is  agreed  that  different  animals  have  different 
foraging  preferences  of  plant  species.  This  is  one  of 
the  methods  of  vegetation  treatment  and  noxious 
weed  control  that  is  being  proposed  in  this  EIS,  such 
as  in  Alternatives  Numbers  1  thru  4.  This  was  also 
addressed  in  the  NANWCP  FEIS  that  was  approved 
forusein  1987.  Alternative  number  1  is  the  most  inte- 
grated plant  management  program  of  all  in  the  EIS. 


AZ-0118,  Thomas  W.  Spalding. 

Comment  No.  1:  "Our  department  is  especially  con- 
cerned with  the  possible  adverse  impacts  that  appli- 
cation of  amitrole,  atrazine,  bromacil,  clopyralid, 
dicamba,  diuron,  tebuthiuron,  trichlopyr,  and  2,4-D 
would  have  on  terrestrial  and  aquatic  wildlife  popu- 
lations. The  monitoring  commitment  under  the  pro- 
posed action  also  needs  to  be  very  strong,  both  for 
the  BLM  and  other  agencies  using  aerial  herbi- 
cides." 


AZ-0118. 

Comment  No.  2:  "We  question  the  assessment  in  the 
DEIS  that  the  proposed  action  will  have  no  signifi- 
cant impact  on  fish,  and  that  adverse  impacts  to  wild- 
life would  be  temporary  and  localized  (page  1-27)." 

Response:  See  response  to  MT-0095,  Comment  No. 
2. 


AZ-0118. 

Comment  No.  3:  "Timing  recommendations  should 
be  considered  prior  to  any  hunting  season  which  is 
scheduled  to  occur  in  a  treatment  area  to  ensure  that 
hunters  do  not  ingest  unmetabolized  herbicides." 

Response:  Mitigation  has  been  added  to  post  areas 
treated  with  herbicides  to  warn  hunters  about  game 
taken  within  or  near  the  treated  area  (Chapter  1 ),  and 
mentioned  again  in  Chapter  3. 


AZ-0118. 

Comment  No.  4:  "The  DEIS  presents  salt  cedar  as 
a  noxious  plant  to  be  eradicated  at  all  costs.  Aerial 
herbicide  control  of  salt  cedar  could  have  tremen- 
dous adverse  impact  to  a  vast  array  of  wildlife  spe- 
cies." 

Response:  We  did  not  clearly  state  our  intentions  in 
treating  saltcedar  in  the  draft  EIS.  Our  proposals  are 
for  mowing  and  cutting  small  areas  of  saltcedar  and 
treating  individual  stumps  with  herbicide  applied 
with  a  paint  brush.  There  are  no  proposals  to  aerially 
spray  saltcedar. 


AZ-0118. 

Comment  No.  5:  "The  general  monitoring  guidelines 
for  vegetation  treatments  (p.  1-25)  should  be  given 
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much  greater  emphasis.  Monitoring  is  critical  to  the 
determination  of  whether  objectives  have  been  met 
and  the  effectiveness  of  the  prescribed  treatment." 

Response:  The  section  has  been  revised  to  reflect 
this  suggestion. 


AZ-0118. 


beyond  the  point  of  creating  vast  monocultures  of 
crested  wheatgrass  in  many  districts,  but  managers 
need  to  be  reminded  that  such  practices  are  not 
acceptable." 

Response:  General  guidelines  for  selecting  seeding 
mixtures  have  been  incorporated  into  Chapter  1  in 
the  Standard  Operating  Procedures  section. 


Comment  No.  6:  "Many  of  the  comments  are  specific 
to  ground-water  quality  concerns  and  the  lack  of 
information  in  the  DEIS." 

Response:  See  responses  to  UT-0239,  and  UT-0104. 


AZ-0118. 

Comment  No.  7: ". .  .there  should  be  some  discussion 
of  the  cumulative  effect  of  long-term  use  of  herbi- 
cides as  proposed  in  Alternative  1." 

Response:  See  Appendix  E8-1  for  a  discussion  of 
bioaccumulation. 


ID-0120. 

Comment  No.  3:  "The  document  should  specifically 
address  the  widespread  concern  throughout  the 
Great  Basin  and  Snake  River  country  about  the  loss 
of  native  shrub-steppe  habitat.  Protection  of  existing 
stands  of  sagebrush  steppe  is  of  grave  concern  to 
managers  in  Idaho,  Utah,  and  Nevada,  and  that  con- 
cern certainly  should  be  reflected  in  this  EIS." 

Response:  The  sagebrush  vegetation  analysis 
region  description  in  Chapter  2  has  been  revised  to 
incorporate  this  concern. 


ID-0120. 


AZ-0118. 

Comment  No.  8:  "...timing  recommendations  should 
be  considered  prior  to  any  hunting  season  which  is 
scheduled  to  occur  in  a  treatment  area  to  ensure  that 
hunters  do  not  ingest  unmetabolized  herbicides." 

Response:  See  the  revised  table  E4-1  which  now 
includes  Native  Americans  and  would  include  hunt- 
ers. 


ID-0120,  Jay  E.  Anderson. 

Comment  No.  1:  "A  summarization  of  a  contempo- 
rary view  of  vegetation  and  vegetation  dynamics  is 
needed.  People  need  to  know  what  vegetation  is  (i.e. 
understand  the  nature  of  plant  communities)  and 
how  it  changes  in  response  to  climate  and  disturb- 
ance." 

Response:  Such  a  discussion  has  been  incorporated 
into  the  introduction  to  the  descriptions  of  the  vege- 
tation analysis  regions  in  Chapter  2. 


ID-0120. 

Comment  No.  2:  "The  document  should  specifically 
address  the  kinds  of  species  and  species  mixes  that 
will  be  used  in  rehabilitation  seedings,  not  to  the 
point  of  specifying  species  or  mixes,  but  to  provide 
general  guidelines.  We  seem  to  have  progressed 


Comment  No.  4:  "I  fail  to  see  how  Alternative  2  would 
result  in  'less  improvement  on  species  diversity.' 
Widespread  application  of  herbicides  will  almost  cer- 
tainly result  in  a  decrease  in  species  richness." 

Response:  This  conclusion  is  based  on  results 
achieved  by  the  end  of  the  time  period  covered  by 
the  EIS,  as  opposed  to  results  in  the  near  term  after 
treatment,  and  reflects  both  less  treated  acreage  in 
Alternative  2  and  certain  opportunities  foregone, 
such  as  treatments  which  help  restore  perennial 
vegetation  to  cheatgrass  areas. 


DC-0123,  Richard  E.  Sanderson. 

Comment  No.  1:  "While  most  of  the  important  envi- 
ronmental consequences  of  the  program  have  been 
addressed  in  the  DEIS,  EPA  believes  that  the  final 
document  should  more  fully  describe  how  site- 
specific  environmental  assessments  will  be  made 
and  should  include  more  information  on  the  pesti- 
cides proposed  for  use  in  the  program." 

Response:  Site-specific  analysis  will  be  prepared  at 
field  levels  (usually  Resource  Area  and/or  District 
Offices)  in  conformance  with  BLM  NEPA  Policy 
Handbook  (H-1 790-1 )  which  describes  standard  for- 
mat and  structure  to  comply  with  all  federal  guide- 
lines for  NEPA  compliance.  See  revision  to  Chapter 
1  dealing  with  this  subject.  Information  on  how  her- 
bicides will  be  used  is  provided  in  Chapter  1 ,  i.e.,  text 
changes  in  Weed  Management  Treatment  (BLM 
Manual  9011)  and  Design  Features. 
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DC-0123. 

Comment  No.  2:  "To  better  describe  the  environmen- 
tal impacts  of  tiie  program,  the  FEIS  should  also 
include  more  detail  on  the  environmental  fate  and 
transport  of  the  19  herbicides  proposed  for  use  in 
the  program." 

Response:  The  text  in  Chapters  1  and  3  have  been 
revised. 


DC-0123. 

Comment  No.  3:  "Clarification  of  information  con- 
cerning pesticide  use  and  correction  of  factual  defi- 
ciences  should  be  included  in  the  FEIS.  Our  at- 
tached detailed  comments  address  these  two  areas." 

Response:  BLM  has  reexamined  the  risk  assessment 
and  examined  additional  data  for  amitrole,  and  has 
determined  that  amitrole  is  no  longer  considered  for 
proposed  use  in  this  document.  Amitrole  w^ill  be 
deleted  in  the  Record  of  Decision.  Since  drafting  this 
document,  producers  are  no  longer  manufacturing 
dalapon  formulations  registered  for  proposed  use. 
Therefore,  dalapon  is  no  longer  considered  for  use. 
The  simazine  summary  in  Chapter  1  has  been 
revised.  See  Chapter  3  and  Appendix  E  revisions. 


DC-0123. 

Comment  No.  4:  "Factual  deficiencies  concerning 
various  herbicides  are  provided  in  detail." 

Response:  The  text  in  Chapter  3  and  Appendix  E5 
has  been  revised,  in  particular  regarding  changes 
resulting  in  risl<  assessment  for  atrazine  and  sima- 
zine as  discussed  further  below. 


DC-0123. 

Comment  No.  5:  "The  DEIS  reports  that  exposure 
to  the  carriers  in  herbicide  formulations  is  highly 
toxic  to  bird  eggs  without  mentioning  what  mitigat- 
ing steps  are  available  to  minimize  this  hazard." 

Response:  Mitigation  has  been  added  to  protect  bird 
eggs  during  the  nesting  season  (Chapter  1). 


DC-0123. 

Comment  No.  6:  "Table  E4-9,  maximum  application 
rate  for  simazine  is  10  pounds  active  ingredient  per 
acre." 

Response:  Table  E4-9  has  been  changed  to  reflect 
10  pounds  for  simazine  used  on  oil  and  gas  sites  and 


on  rights-of-way.  The  Appendix  E5  text  has  been 
revised  in  many  places  to  reflect  the  new  margin  of 
safety  (MOS)  for  simazine  at  these  sites. 


DC-0123. 

Comment  No.  7:  "Page  E3-38  of  the  DEIS,  atrazine 
NOEL  should  be  changed  from  15  ppm  to  150  ppm 
for  systemic." 

Response:  The  statement  "and  is  the  systemic  NOEL 
used  in  this  risk  assessment"  has  been  deleted  from 
the  text.  The  following  statement  has  been  added  to 
the  text:  "A  more  recent  1-year  dog  study  where  ani- 
mals were  fed  dietary  levels  up  to  1 ,000  ppm,  a  NOEL 
of  150  ppm  (5  mg/kg/day)  was  reported  based  on 
cardiac  effects.  Therefore,  the  systemic  NOEL  used 
in  this  risk  assessment  is  150  ppm  (EPA  1989)." 


DC-0123. 

Comment  No.  8:  "Page  E3-40,  concerns  atrazine 
data  gaps." 

Response:  The  text  has  been  revised  to  read,  "EPA 
will  soon  issue  a  data  call-in  letter  identifying  a 
number  of  data  gaps,  among  them  mutagenicity  as- 
says." Numerous  tables  in  Chapter  3  as  well  as 
Appendix  E5  have  also  been  revised  to  reflect 
changes.  Figure  3-4  was  changed  to  show  5  mg/kg/ 
day  for  atrazine. 


DC-0123. 

Comment  No.  9:  "The  Aquatic  Exposure  Estimate 
section  should  use  a  6-inch  pond  depth  exposure 
level  to  determine  environmental  concentrations." 

Response:  The  consensus  was  that  a  1-foot  pond 
would  be  the  best  representative  depth  and  there- 
fore, the  text  has  been  modified.  See  Appendix  E7 
and  E8  changes. 


ID-0126,  Jerry  M.  Conley. 

Comment  No.  1:  "Primary  and  secondary  effects  of 
herbicides  on  the  large  majority  of  wildlife  species 
are  inadequately  known,  but  we  do  know  that  such 
secondary  effects  as  loss  of  sagebrush  due  to  her- 
bicide treatment  can  be  detrimental  to  such 
sagebrush-dependent  species  as  sage  grouse  and 
pronghorn  antelope." 

Response:  The  potential  impacts  to  sage  grouse  and 
other  wildlife  from  removal  of  sagebrush  had  been 
addressed  in  the  draft,  but  has  been  strengthened 
and  further  mitigated  in  the  final  EIS  (Chapter  1). 
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ID-0126. 

Comment  No.  2:  "The  EIS  does  not  mention  the 
obvious  treatment  of  reduction  or  elimination  of  live- 
stocl<  grazing  which  would  allow  serai  development 
that  will  control  undesirable  plant  species." 

Response:  While  it  is  true  a  stable  climax  or  dis- 
climax  plant  community  would  have  significantly 
reduced  frequencies  of  many  undesirable  species, 
once  many  of  these  plants  are  introduced  their 
highly  competitive  nature  soon  replaces  the  native 
climax  plants.  While  grazing  does  not  occur  in  many 
highway  rights-of-ways  or  railroad  rights-of-ways, 
these  areas  have  some  of  the  more  significant  nox- 
ious weed  problems  simply  due  to  the  competitive 
nature  of  the  weedy  species. 

The  encroachment  of  pinyon  Juniper  into  native 
sagebrush  range  can  occur  regardless  of  grazing 
and  eventual  ly  develops  into  a  closed  canopy  crowd- 
ing out  all  understory  vegetation.  Unless  wildfire  or 
prescribed  burning  occurs,  mechanical  treatment  is 
necessary  if  big  game  habitat  is  to  be  maintained. 
Many  of  the  state  agencies  responsible  for  wildlife 
management,  have  participated  in  land  treatments, 
in  cooperation  with  BLM,  for  the  benefit  of  wildlife. 


ID-0126. 

Comment  No.  3:  "A  stable  climax  or  disclimax  plant 
community  would  have  significantly  reduced  fre- 
quencies of  many  such  species  [like  death  camas  or 
larkspur];  one  reason  they  are  common  on  many 
ranges  now  is  that  livestock  won't  eat  them  and,  if 
the  goal  of  BLM  management  was  not  solely 
designed  to  increase  livestock  forage,  control  would 
not  be  necessary." 

Response:  Even  with  good  animal  husbandry,  live- 
stock losses  occur  from  localized  proliferation  of 
these  plants  in  specific  locations.  In  areas  where 
losses  continue  and  livestock  use  is  a  legitimate  use 
of  those  areas  under  the  land  use  plan,  treatments 
may  be  proposed  to  speed  the  rehabilitation  process 
and  decrease  animal  losses.  Treatment  is  a  short- 
term  solution  that  must  be  combined  with  good  graz- 
ing management  to  achieve  reduced  frequencies  of 
these  species  in  the  long-term. 


ID-0126. 


NV-0129,  John  B.  Walker. 

Comment:  "Attached  is  an  updated  sensitive  species 
list  for  your  use." 

Response:  The  most  up-to-date  information  on 
listed  and  candidate  species  according  to  Fish  and 
Wildlife  Service  was  used  for  Appendix  H. 


UT-0130,  Jerry  Schmidt. 

Comment:  "Removing  trees  from  the  land  hurts  the 
Earth's  ability  to  remove  carbon  from  our  atmos- 
phere and  contributes  to  the  greenhouse  effect,  and 
I  believe  the  BLM  and  all  other  land  management 
agencies  should  be  made  to  consider  this  factor  in 
their  decisions  with  regard  to  environmental  analy- 
sis." 

Response:  All  vegetation  is  important  in  the  process- 
ing and  recycling  of  oxygen  and  carbon  through  pho- 
tosynthesis. By  converting  carbon  dioxide  into  oxy- 
gen and  plant  fiber,  carbon  is  "fixed;"  removed  from 
the  atmosphere  until  the  plant  material  either  decom- 
poses or  burns.  Global  carbon  dioxide  and  methane 
levels  are  increasing,  and  have  been  called 
"greenhouse  gases,"  implying  their  increased  con- 
centrations may  lead  to  global  climate  change.  Al- 
though the  "greenhouse  effect"  theory  is  very  pop- 
ular, the  probability  of  its  occurrence  is  unknown  at 
this  time.  To  validate  the  theory,  a  multi-year,  multi- 
million  dollar  research  program  was  established  by 
President  Bush,  and  is  administered  by  the  intera- 
gency Committee  on  Earth  Sciences.  The  Bureau  of 
Land  Management  is  a  participating  agency  in  this 
research. 

Although  grassland  may  fix  carbon  at  a  faster  rate 
than  a  pinyon/juniper  forest,  the  total  mass  of  fixed 
carbon  is  much  less  (nearly  one  tenth.)  One  acre  of 
pinyon/juniper  forest  (assuming  5  tons/acre  of  cel- 
lulose -  C6H10O5)  consists  of  nearly  2.2  tons  fixed 
carbon,  which  if  burned  completely,  would  form  8 
tons  of  carbon  dioxide.  This  is  comparable  to  burn- 
ing 880  gallons  of  gasoline  (represented  as  6  pounds 
per  gallon  heptane  -  C7H16).  World-wide  carbon 
dioxide  emissions  (1990)  are  estimated  to  be  nearly 
28  billion  tons  per  year  (Stern,  A.  C.  1976.  Air  Pol- 
lution: Third  Edition,  Volume  1  -  Air  Pollutants,  Their 
Transformation  and  Transport.  New  York:  Academic 
Press). 


Comment  No.  4:  "The  section  relating  to  the  effects 
of  herbicides  on  aquatic  systems  in  the  DEIS  is 
totally  inadequate;  specified  water  quality  standards 
must  be  addressed  in  the  DEIS." 

Response:  See  responses  to  UT-0239,  and  UT-0104. 


UT-0139,  James  Wheeler. 

Comment  No.  1:  "Page  6  of  the  executive  summary 
contains  a  reference  to  poisonous  plants  involved 
with  recreation  and  visual  resources.  What  plant  spe- 
cies harmful  to  people  are  to  be  controlled?  Death 
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Camas  is  a  naturally  occurring  species  that  should 
not  be  eliminated  just  because  it  is  harmful  to  peo- 
ple. Plants  poisonous  to  livestocl<  should  not  be  a 
problem  in  recreation  areas  for  people." 

Response:  As  discussed  on  page  3-59  of  the  DEIS, 
certain  plants  can  be  harmful  to  people  and  may  be 
controlled  on  certain  sites,  such  as  campgrounds 
and  trails,  where  there  is  high  probability  that  visit- 
ors will  be  exposed  to  injury  or  illness  from  thorns, 
burrs,  skin  irritants,  or  poisonous  plants.  Examples 
of  species  which  might  be  controlled  for  these  rea- 
sons include  Canada  thistle,  Mexican  cocl<lebur, 
puncture  vine,  poison  ivy,  and  poison  hemlock. 
Death  camas  is  not  normally  a  problem  to  recreation- 
ists,  but  poison  hemlock  can  be  deadly. 


UT-0139. 

Comment  No.  2:  "Cultural  resources  need  to  be 
addressed  in  project  specific  environmental  analy- 
ses. 


Response:  See  response  to  WY-0085. 


OR-0163,  J-M  Michelsen. 

Comment  No.  1:  "With  the  increasing  aridity  of  the 
Southwest,  this  is  not  the  time  to  be  disturbing  vege- 
tation." 

Response:  See  response  to  CO-0115,  Comment  No. 


OR-0163. 

Comment  No.  2:  "The  DEIS  also  needs  to  pay  more 
attention  to  the  legislative  mandates  in  the  Clean  Air 
and  Clean  [Water]  Acts.  There  are  a  [number]  of  spe- 
cifically and  strictly  protected  areas  within  the  13 
states  covered  by  the  DEIS  and  these  need  to  be 
addressed." 

Response:  The  Bureau  clearly  intends  to  comply 
with  these  air  quality  regulations,  including  desig- 
nated Prevention  of  Significant  Deterioration  Class 
I  and  nonattainment  areas  (as  described  on  Pages 
2-21  through  2-25  in  the  DEIS).  The  Bureau  has  a 
long  history  of  cooperating  with  the  National  Park 
Service  and  the  U.S.  Environmental  Protection 
Agency  concerning  air  resource  management.  The 
Bureau  also  actively  participates  on  the  Western 
States  Air  Resource  Council,  an  association  of  state 
air  regulatory  agencies  and  Federal  land  manage- 
ment agencies. 


UT-0176,  Owen  Severance. 

Comment  No.  1:  "The  draft  EIS  also  does  not 
address  the  release  of  CO2  and  its  contribution  to 
global  warming  that  will  occur  from  burning 
hundreds  of  thousands  of  acres  of  mature  pinyon/ 
juniper." 

Response:  See  response  to  UT-0130. 


UT-0176 

Comment  No.  2:  "The  EIS  should  also  require  new 
VRM  data  for  each  project  since  recreational  use  of 
BLM  land  is  rapidly  increasing  along  with  the  pub- 
lic's concern  about  visual  quality." 

Response:  If  Visual  Resource  Management  (VRM) 
site  specific  project  data  is  outdated,  inadequate,  or 
nonexistent,  a  BLM  manager  may  order  an  updated 
or  new  VRM  inventory  prior  to  preparation  of  the  Vis- 
ual Contrast  Rating  for  the  particular  project. 


UT-0176  Comment  No.  3:  "Cultural  resources 
need  to  be  addressed  in  project  specific 
environmental  analyses." 

Response:  See  response  to  WY-0085. 


AZ-0182,  Stephen  M.  Williams. 

Comment:  "On  page  1-1  and  1-6  Appendix  I,  Target 
Plant  Species,  is  misidentified  as  Appendix  H.  Ap- 
pendix H  is  Special  Status  Species  list." 

Response:  Correction  has  been  made. 


ID-0187,  Glen  W.  Shewmaker. 

Comment:  "Concerning  oral  LD50  in  rats  (figure  3-3; 
it  would  be  good  to  compare  common  household 
toxicants  on  the  same  chart,  eg:  table  salt,  alcohol, 
gasoline,  chlorox,  cigarette  smoke,  aspirin,  vitamin 
supplements." 

Response:  A  risk  of  death  comparison  is  on  page 
E5-4  of  the  DEIS.  Since  the  health  risks  for  the  BLM 
program  are  based  on  more  factors  than  LD50,  the 
value  of  a  chart  as  suggested  is  not  apparent. 


NV-0197,  William  A.  Molini. 

Comment  No.  1:  "Evidence  suggests  and  we  believe 
that  a  major  factor  in  the  long  term  decline  of  sage 
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grouse  in  the  west  has  been  caused  by  vegetal  treat- 
ments." 

Response:  The  discussion  of  potential  impacts  of 
treatment  of  sagebrush  on  sage  grouse  has  been 
revised  in  the  final.  Mitigation  has  been  added  (Chap- 
ter 1)  and  the  discussion  in  the  impacts  analysis 
(Chapter  3)  have  been  expanded. 


NV-0197. 

Comment  No.  2:  "It  would  be  interesting  to  know  just 
how  many  of  the  372,000  acres  proposed  to  be 
treated  annually  are  actually  targeted  to  benefit  com- 
modity land  uses." 

Response:  Almost  all  of  the  372,000  acres  of  pro- 
posed treatment  will  directly  or  indirectly  benefit 
commodity  land  uses  through  reduction  or  elimina- 
tion of  noxious  weeds,  increases  in  forage  quantity 
and  quality,  improved  water  quality  and  reduction  of 
fire  hazards.  Likewise,  mitigation  will  normally  ben- 
efit big  game  animals  through  improved  foragediver- 
sity. 


NV-0197. 

Comment  No.  3:  Sagebrush  also  serves  as  important 
thermal  cover  for  big  game  species.  In  areas  of  lim- 
ited rainfall  and  forage  production  the  thermal  cover 
provided  by  sagebrush  may  be  critical  to  deer  sur- 
vival. 

Response:  The  stated  concern  has  been  addressed 
in  the  Final  EIS  in  Chapters  2  and  3. 


NV-0197. 

Comment  No.  4:  "The  discussion  of  mechanical 
methods  of  treatment  for  the  sagebrush  type  tends 
to  understate  the  damage  to  desirable  shrubs.  Our 
observation  has  been  that  desirable  shrubs  are 
nearly  always  severely  damaged  or  eliminated  by 
plowing." 

Response:  Degree  of  impact  on  desired  plant  spe- 
cies will  be  evaluated  in  site  specific  analyses  to 
insure  adequate  protection  for  key  species  affected 
by  treatment.  In  cases  where  only  partial  eradication 
of  a  shrub  is  desired,  options  in  treatment  design  can 
be  planned  to  achieve  desired  effects. 


AZ-0203,  Dennis  W.  Sundie. 

Comment:  "Patterns  identified  in  the  legend  for  the 
Columbia    Lava    Plateau    and    Glaciated    Central 


Region  are  reversed  from  that  depicted  in  the  map. 
(Figure  2-7,  page  2-32.)" 

Response:  Figure  2-7  has  been  corrected. 


MT-0205,  James  Phelps. 

Comment  No.  1:  "Nothing  affects  species  diversity 
like  vegetative  manipulation.  Are  there  any  studies 
showing  the  results  of  this?  Are  there  studies  that 
show  species  diversity  is  increased  by  vegetative 
manipulation?  In  our  experience,  such  actions  tend 
towards  monocultures,  or  at  least  in  the  direction 
away  from  species  diversity." 

Response:  The  effects  of  vegetation  treatment  on 
diversity  of  the  treatment  site  depends  on  many  dif- 
ferent factors,  including  kind  of  site,  site  conditions 
and  diversity  prior  to  treatment,  how  soon  after  treat- 
ment a  treatment  applied,  and  when  and  how  treat- 
ment is  applied.  Creation  of  a  monoculture  of  any 
kind  is  not  a  viable  treatment  objective,  and  the  best 
technical  knowledge  we  have  goes  into  treatment 
design  to  avoid  such  a  result.  We  cannot  categori- 
cally address  the  effects  of  vegetation  treatment  on 
species  diversity.  Ecological  responses  and  princi- 
ples are  discussed  for  all  treatment  methods  in  Chap- 
ter 3,  Part  1  of  the  DEIS  in  relation  to  vegetation 
(pages  3-5  through  3-29)  and  relation  to  fish  and  wild- 
life on  pages  3-46  through  3-58.  As  the  discussions 
reveal,  some  things  are  enhanced  by  treatment,  oth- 
ers are  not.  In  general,  some  variety  of  species  and 
plant  lifeforms  will  most  likely  be  the  treatment  objec- 
tive for  multiple-uses  on  a  site  proposed  for  treat- 
ment, and  practices  which  do  not  essentially  main- 
tain or  enhance  pre-treatment  diversity  are  not  likely 
to  meet  multiple-use  objectives.  Treatment  effects 
on  diversity  are  also  discussed  earlier  in  this  chapter 
in  Common  Concerns  and  Responses  (page  4-12). 


MT-0208,  Phil  Johnson. 

Comment  No.  1:  "The  BLM  is  advised  to  check  with 
the  appropriate  state  pesticide-licensing  agency  to 
be  assured  that  herbicides  intended  for  use  in  a  par- 
ticular state  are  indeed  registered  for  that  year.  The 
BLM  should  also  be  cognizant  of  the  labeling  restric- 
tions dealing  with  "non-cropland,"  "rangeland"  and 
"pastureland."  Each  are  unique  terms  with  regard  to 
labeled  application  sites." 

Response:  The  BLM  is  aware  that  pesticide  registra- 
tion and  labeling  restrictions  can  vary  between  indi- 
vidual states.  During  the  site  specific  analysis  and 
preliminary  planning  of  weed  management  pro- 
grams pesticide  registration  and  current  labeling  res- 
trictions will  be  checked  to  ensure  that  only 
approved  herbicides  will  be  used  and  no  label  res- 
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trictions  will  be  violated.  Refer  to  tlie  Standard  Oper- 
ating Procedures  section  of  Chapter  1. 

MT-0208. 

Comment  No.  2:  "Tlie  discussion  on  the  use  of  graz- 
ing animals  as  an  effective  biological  control  mea- 
sure should  be  expanded." 

Response:  See  revised  text,  Chapter  1,  Biological 
section  on  the  use  of  grazing  animals  as  an  effective 
biological  control  measure. 

When  considering  the  use  of  grazing  animals  as 
an  effective  biological  control  measure  the  follow^ing 
factors  are  taken  into  consideration:  target  plant  spe- 
cies present,  other  plant  species  present,  stage  of 
growth  of  both  target  and  other  plant  species,  pal- 
atability  of  all  plant  species  present,  selectivity  of  all 
plant  species  present,  type  of  management  program 
that  is  logical  and  realistic  for  the  specific  treatment 
site,  grazing  animal  species  that  is  being  considered 
and  the  availability  of  that  grazing  animal  within  the 
treatment  site  area.  These  factors  will  be  some  of  the 
options  taken  when  developing  the  individual  treat- 
ment for  a  specific  site. 

The  discussion  of  past  land  management  prac- 
tices has  been  addressed  in  Grazing  Allotment  Man- 
agement Plans,  and  Resource  Management  Plans. 


DO-0210,  James  W.  Stewart. 

Comment:  "The  Clean  Air  Act  Section  1 69A  and  sub- 
sequent Environmental  Protection  Agency  regula- 
tory requirements  should  be  discussed,  particularly 
because  of  their  significance  regarding  Class  I 
areas,  the  vast  majority  of  which  are  located  in  those 
13  Western  States.  Coordination  with  adjacent 
National  Park  Service  (NPS)  units  where  visibility  is 
an  important  value,  especially  during  periods  of  high 
visitation,  should  be  discussed  in  the  final  EIS." 

Response:  See  response  to  OR-0163,  Comment  No. 
2. 


UT-0218,  Ted  Lee. 

Comment:  "Biological  control  of  weeds  can  be  done 
by  using  pathogens,  insects,  and  livestock.  More 
emphasis  needs  to  be  placed  on  these  control  meth- 
ods." 

Response:  Please  refer  to  responses  to  letters 
WY-0117,  and  MT-208,  Comment  No.  2. 


NM-0226,  Roger  S.  Peterson. 

Comment:  "We  object  to  the  EIS's  use  of  'infesting' 
in  connection  with  this  [sand  shinnery]  oak  on  p. 
3-109." 

Response:  Text  has  been  revised. 


CO-0227,  Roger  Flynn. 

Comment  No.  1:  "Objective  of  the  EIS  involves 
human  manipulation  of  the  environment  as  opposed 
to  keeping  the  land  in  its  "natural  condition"  which 
we  hardly  find  as  consistent  with  the  intent  of 
FLPMA." 

Response:  The  Federal  Land  Management  and  Pol- 
icy Act  does  not  mandate  that  all  lands  be  managed 
in  a  natural  condition.  Section  102  of  the  act  states 
"the  public  lands  be  managed  in  a  manner  that  will 
protect  the  quality  of  scientific,  scenic,  historical, 
ecological,  environmental,  air,  and  atmospheric, 
water  resources,  and  archaeological  values;  that 
where  appropriate,  will  provide  food  and  habitat  for 
fish  and  wildlife  and  domestic  animals;  and  that  will 
provide  for  outdoor  recreation  and  human  occu- 
pancy and  use."  Letting  nature  take  its  own  course 
does  not  always  provide  the  desired  plant  commu- 
nity. Many  introduced  noxious  weeds,  even  though 
non-poisonous,  are  very  competitive  in  nature  and 
crowd  out  desired  vegetation. 


CO-0227. 

Comment  No.  2:  "Again,  we  find  conflict  with  the 
goals  of  FLPMA  and  the  BLM's  actions.  The  DEIS 
does  not  include  a  "complete  and  current"  inventory 
of  all  sensitive,  threatened,  rare  and  endangered  spe- 
cies located  within  the  scope  of  this  project." 

Response:  Proposed  treatments  in  this  document 
are  also  covered  within  Land  Use  Plans  and  support- 
ing documentation;  also  site-specific  analyses  will 
be  prepared  on  projects.  These  two  documents  will 
more  specifically  address  the  threatened,  endan- 
gered, and  candidate  species  occurring  within  the 
proposed  treatment  areas.  Prior  to  implementation 
of  any  of  these  proposed  treatments,  an  analysis  of 
impacts  to  all  special  status  species  will  occur  within 
the  two  levels  of  the  more  specific  environmental 
analysis  documents  mentioned  above. 


CO-0227. 

Comment  No.  3:  "What  is  the  chance  that  each  [spe- 
cial status]  species  will  be  subject  to  each  of  the  var- 
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ious  vegetative  treatments  (mechanical,  chemical, 
etc.)?  And  what  are  the  effects  of  all  the  treatments 
on  all  of  the  special  status  plants?" 

Response:  Chapter  3  impact  discussion  has  been 
revised  to  clarify  the  level  of  impact  to  special  status 
species. 


CO-0227. 

Comment  No.  4:  "The  goal  to  'create  stratified  age 
structure  dynamics  in  rangeland'  (DEIS  1-6),  will 
probably  not  be  met  by  interrupting  ecological  suc- 
cession." 

Response:  Prescribed  fire  is  sometimes  used  in 
mature  or  decadent  oak  or  chaparral  shrublands  to 
consume  older  material  and  stimulate  new  growth 
that  is  more  accessible  to  wildlife.  Such  treatments 
create  multi-aged  mosaics  and  better  resemble  con- 
ditions under  natural  fire  regimes.  In  forest  or  wood- 
land types  it  is  also  possible  to  selectively  treat 
stands  or  individuals  to  achieve  an  uneven-aged  sit- 
uation. Any  treatment  that  opens  an  even-aged 
stand  and  provides  an  opportunity  for  a  pulse  of 
regeneration  can  eventually  create  stratified  age 
structure  in  a  variety  of  vegetation  communities. 


CO-0227. 

Comment  No.  5:  "The  DEIS  makes  no  mention  of  the 
parasitic  relationship  of  Castilleja  to  other  organ- 
isms. What  effect  will  this  have  on  its  parasitic 
partners?" 

Response:  The  effect  of  herbicides  on  "parasitic 
partners"  will  vary  depending  on  their  susceptibility 
to  the  specific  herbicide.  During  thesite  specific  eval- 
uation non-target  species,  whether  they  are 
"parasitic  partner"  or  not,  will  be  considered  as  to 
the  method  of  control.  If  the  use  of  an  herbicide  is 
selected  as  a  method  of  control,  the  specific  herbi- 
cide selected  will  depend  upon  the  susceptibility  of 
both  the  target  and  nontarget  plants  present. 


CO-0227. 

Comment  No.  6:  "In  light  of  all  the  recent  discoveries 
about  the  rate  at  which  old  growth  vegetation  is 
being  systematically  removed,  it  is  with  great  alarm 
that  we  note  the  BLM's  failure  to  consider  this  aspect 
of  pinyon-juniper  and  creosote  communities." 

Response:  The  potential  value  of  retaining  old 
growth  pinyon-juniper  forests  as  wildlife  habitats 
has  been  described  in  Chapter  2,  and  considered  in 
Chapter  3  in  the  impact  analysis  discussions  of  the 
final  EIS. 


CO-0227. 

Comment  ^3o.  7:  "We  assert  that  the  "wildlife" 
increase  will  be  largely  game  species.  We  do  not  con- 
sider game  ungulates  to  be  an  adequate  indicator 
of  the  overall  health  of  wildlife." 

Response:  As  discussed  in  response  to  NI\/?-0038,  all 
wildlife  species  will  be  considered  during  the  site- 
specific  analysis  level. 


CO-0227. 

Comment  No.  8:  "The  preferred  alternative  cails  lor 
intensive  chemical  treatment  and  therefore  is  not  a 
plan  for  increasing  wildlife  habitat  in  the  pinyon- 
juniper  zones  in  contradiction  to  DEIS  page  3-56." 

Response:  The  evaluation  process  on  individual 
treatments  includes  the  consideration  of  the  site- 
specific  resources  and  a  balancing  of  resource  allo- 
cations that  will  occur  as  a  result  of  the  treatment. 
Multiple-use  management  is  in  essence  the  manage- 
ment of  allocations,  as  nothing  is  done  without  some 
affect  on  the  balance  of  the  biotic  community.  The 
application  of  vegetation  treatments  acknowledges 
the  use  allocation  philosophy  and  as  indicated  in  the 
above  response,  the  end  product  is  judged  to  be 
more  beneficial  than  the  losses  from  the  previous 
community. 


CO-0227. 

Comment  No.  9:  "The  DEIS  fails  to  adequately  dis- 
cuss the  effect  this  treatment  will  have  on  the  endan- 
gered peregrine  falcons  that  inhabit  the  canyon- 
lands  of  southern  Utah." 

Response:  The  primary  prey  species  for  the  Canyon- 
lands  population  of  peregrine  falcons  should  be  the 
riparian  and  aquatic  related  avian  species,  and  the 
cliff  related  swallow  and  swift  populations.  The  mit- 
igation added  in  Chapter  1  add  further  protection  to 
riparian  and  aquatic  habitats,  and  nesting  birds, 
reducing  the  potential  for  significant  adverse 
impacts.  More  specific  potential  impacts  will  be 
addressed  in  the  site-specific  environmental  analy- 
ses. 


CO-0227. 

Comment  No.  10:  "The  first  basic  inadequacy  of  tSiis 
programmatic  DEIS  involves  its  overbroad  lack  of 
specificity  which  avoids  the  close  scrutiny  neces- 
sary when  evaluating  the  environmental  impacts  of 
program  implementation  in  specific  areas." 
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Response:  This  EIS  meets  requirements  under 
FLPMA  and  NEPA.  Please  see  section  in  Chapter  1 
entitled.  Legal  Mandates  for  the  Program  and  NEPA 
Requirements  of  the  Program.  In  addition, 
responses  to  concerns  expressed  on  cumulative 
analysis  and  alternatives  were  provided  in  the 
general  issues  earlier  in  this  chapter. 


ID-0229. 

Al  E.  Murrey. 

Comment  No.  1:  "The  DEIS  does  not  fully  address 
impacts  of  biological  methods  of  vegetation  manip- 
ulation to  water  quality.  Grazing  of  cattle  and  sheep 
is  a  major  method  of  biological  manipulation..." 


Response:  See  response  to  UT-0239. 


ID-0229. 

Comment  No.  2:  "Many  of  the  comments  are  specific 
to  ground-water  quality  concerns  and  the  lack  of 
information  in  the  DEIS." 

Response:  See  responses  to  UT-0239,  and  UT-0104. 


ID-0230,  Janet  O'Crowley. 

Comment  No.  1:  "Exec-5,  'Fish  and  wildlife:'  The 
statement  "Fishery  resources  are  not  likely  to  be  sig- 
nificantly impacted  under  any  of  the  treatment  meth- 
ods or  alternatives"  is  inaccurate  and  inadequate  in 
light  of  the  fact  that  most  of  the  herbicides  proposed 
for  use  are  toxic  to  macroinvertebrates  (the  primary 
food  source  for  fish),  fish,  and  other  aquatic  organ- 
isms." 

Response:  Exec-5,  Fish  and  Wildlife  has  been  rewrit- 
ten to  more  clearly  summarize  the  expected  impacts, 
also  see  response  to  NM-0038,  and  Mitigation  in 
Chapter  1. 


ID-0230. 

Comment  No.  3:  "Page  3-10,  Sagebrush:  No  discus- 
sion is  provided  describing  how  desired  vegetative 
results  would  be  achieved  after  mechanical  treat- 
ment is  complete." 

Response:  The  summary  of  the  Sagebrush  section 
has  been  revised  to  clarify  how  desired  vegetative 
results  are  achieved  on  sagebrush  sites. 


ID-0230. 

Comment  No.  4:  "Aren't  most  of  the  herbicides  pro- 
posed for  use  either  carcinogenic  or  toxic  to  birds, 
mammals  and  macro-invertebrates?" 

Response:  Seven  of  the  19  herbicides  are  being 
assessed  as  if  they  were  carcinogenic.  Theseareami- 
trole,  atrazine,  bromacil,  2,4-D,  glyphosate,  pic- 
loram  and  simazine.  BLM  has  reexamined  the  risk 
assessment  and  examined  additional  data  on  ami- 
trole.  BLM  has  determined  that  amitrole  is  no  longer 
considered  for  proposed  use  in  this  document.  Am- 
itrole will  be  deleted  in  the  Record  of  Decision.  See 
Table  E6-1  for  a  summary  of  acute  toxicity  to  rats 
and  mallards,  and  Tables  E8-1  to  E8-22fora  risk  com- 
parison of  estimated  wildlife  doses  from  the  various 
herbicides  to  toxicity  references  levels.  It  is  acknowl- 
edged on  page  E8-3  of  the  Draft  EIS  (DEIS)  that 
"local  populations  of  small  mammals,  small  birds,  ter- 
restrial amphibians,  and  reptiles  may  be  adversely 
affected  if  large  areas  are  treated. 


ID-0230. 

Comment  No.  5:  "What  is  the  impact  on  insects  and 
other  natural  pollinators?" 

Response:  Statements  concerning  the  toxicity  to 
bees  and  other  insects  are  found  on  pages  E6-1  to 
E6-1 3  of  the  DEIS  as  part  of  the  Wildlife  Hazard  Anal- 
ysis. There  is  no  summary.  Criteria  for  rating  the  risk 
assessment  is  found  on  page  E6-1 . 


ID-0230. 

Comment  No.  2:  "Overall,  alternative  1  would  not 
necessarily  have  the  most  beneficial  impact  on  wild- 
life especially  in  light  of  the  proposed  4-fold  increase 
in  herbicide  use  on  the  public  lands." 

Response:  Portions  of  the  impacts  to  wildlife  for 
Alternative  1  have  been  rewritten  to  reflect  potential 
adverse  impacts  or  to  better  clarify  why  the  expected 
impacts  could  occur.  (Also,  see  response  to 
NM-0078.) 


NM-0232,  George  Grossman. 

Comment  No.  1:  Expressed  concerns  as  to  alterna- 
tives provided,  rationale,  and  alteration  of  natural 
ecosystems. 

Response:  Please  see  revision  for  added  emphasis 
of  purpose  and  need  section  (Chapter  1),  and  Vege- 
tation section  in  Chapter  2.  Also  see  responses  to 
UT-0079,  ID-0120,  MT-0205,  UT-0253,  and  UT-0265. 
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NM-0232. 

Comment  No.  2:  "Alternatives  No.  1   and  No.  5 

include  aerial  spraying  of  herbicides.  Especially  with 
fixed-wing  aircraft,  this  method  tends  to  produce  the 
large  brush-free  areas  (rather  than  smaller-scale 
mosaics)  that  are  worst  for  wildlife  habitat." 

Response:  Statements  have  been  added  to  the  dis- 
cussions of  Alternatives  1,  2,  and  4  indicating  that 
aerial  application  of  herbicides  can  cause  significant 
adverse  impacts  to  wildlife,  and  mitigation  have 
been  added  to  protect  wildlife  from  some  impacts 
from  aerial  application  of  herbicides. 


NM-0232. 

Comment  No.  3:  "Where  applicable,  we  feel  that  fire 
is  the  best  treatment  method  available  for  invasive 
shrubs  and  noxious  weeds.  It  is  often  suitable  to 
rangeland  invaded  by  mesquite;  it  usually  allows  a 
few  older  trees  to  survive,  as  they  should  for  the  sake 
of  wildlife." 

Response:  Statements  have  been  added  to  the  dis- 
cussion of  Alternative  4  expressing  similar  concerns 
on  behalf  of  the  wildlife  resource,  and  pointing  out 
that  this  alternative  also  has  the  largest  number  of 
acres  of  aerial  and  total  herbicide  application. 


NM-0232. 

Comment  No.  4:  "In  any  case,  we  oppose  the  use 

of  herbicides  that  are  (1)  nonspecific  or  (2)  long- 
lasting  in  the  soil..."  This  comment  indicates  some 
concern  for  possible  ground  water  contamination. 

Response:  See  response  to  UT-0239. 


products,  petroleum  distillates,  inerts,  surfactants, 
smoke,  fire  igniters  and/or  fire  retardants  that  may 
be  used  in  the  vegetative  management  program." 

"The  Bureau  of  Land  Management  may  be 
unaware  of  how  much  pesticides  drift,  leach,  vapor- 
ize, generally  move  about,  and  persist,  but  the  BLM 
certainly  can  not  deny  that  the  smoke  (and  any  addi- 
tional chemicals  in  it)  created  by  the  intentionally  set 
fires  on  BLM  lands  does  not  travel  off  the  site  to  other 
properties  not  belonging  to  the  BLM.  The  members 
of  the  public,  individually,  need  to  be  asked  whether 
they  will  give  their  informed  consent  to  such  expo- 
sure and  to  the  trespass  onto  their  land." 

Response:  The  DEIS  states  on  Page  1-30  (State  and 
Local  Governments)  "The  act  [FLPMA]  also  requires 
BLM  to  provide  for  compliance  with  applicable  pol- 
lution control  laws,  including  State  and  Federal  air 
and  water  pollution  standards  or  implementation 
plans."  On  Page  3-30  (Impacts  on  Air  Quality),  the 
DEIS  states  "Federal,  State,  and  local  air  quality  reg- 
ulations would  not  be  violated."  The  Bureau  is  sub- 
ject to  the  same  air  pollution  regulations  as  otherfed- 
eral  agencies,  industry,  and  private  citizens.  This 
does  not  include  obtaining  "individual. ..informed 
consent"  of  the  public,  but  compliance  with  the  laws 
created  and  enforced  by  elected  and  appointed  offi- 
cials representing  the  public. 


OR-0233. 

Comment  No.  2:  "First  of  all  there  is  not  complete 
information  given  as  to  the  full  formulations  of  the 
pesticides,  what  their  inerts  are,  what  their  break- 
down products  are,  their  pyrolytic  or  phytolytic  prod- 
ucts, what  surfactants,  spreader-stickers,  activators 
or  contaminants  are  in  them,  much  less  any  health, 
environmental  fate  or  impact  information  about 
them." 


NK/i-0232. 

Comment  No.  5:  "Why  does  BLM  plan  to  use  tebu- 
thiuron  which  is  toxic  to  mammals  and  has  no  place 
on  public  lands?" 

Response:  See  response  to  ID-0230,  and  Table 
E8-18. 


OR-0233,  Jan  Wroncy. 

Comment  No.  1:  "The  Draft  EIS  does  not  consider 
obtaining  informed  consent  from  the  members  of 
the  public  who  are  assumed  to  be  likely  to  receive 
some  amount  of  exposure  from  pesticides, 
by-products,  contaminants,  pyrolytic  or  phytolytic 


Response:  See  the  DEIS  page  1-31  for  a  discussion 
of  the  limitations  of  this  document.  The  last  para- 
graph reads,  "The  human  health  and  nontarget  spe- 
cies herbicide  risk  assessment  was  based  on  the 
most  recent  available  information  concerning  herbi- 
cide toxicity  and  environmental  fate  properties." 
Also  see  response  to  OR-0238. 


OR-0233. 

Comment  No.  3:  "It  is  increasingly  recognized  by  the 
medical  community  that  there  are  a  rapidly  growing 
number  of  chemically  and  smoke  sensitive  people." 

Response:  Please  see  Appendix  E5-19and20for  Fac- 
tors Affecting  the  Sensitivity  of  Individuals  and  Like- 
lihood of  Effects  in  Sensitive  Individuals. 
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CO-0235,  Julius  Dahne. 

Comment  No.  1:  "The  DEIS  is  flawed  because  it 
relies  upon  outdated  methods  to  determine  the  per- 
sistence of  herbicides  in  the  soil." 

Response:  Please  see  the  last  paragraphs  on  each 
chemical  in  Chapter  1,  and  text  revisions  on  this 
topic  in  Chapter  3  impact  section  in  the  final  EIS. 


CO-0235. 


treatment.  See  text  which  has  been  revised  to  clarify 
this  point  in  Chapter  1,  Standard  Operating  Proce- 
dures section. 


CO-0237. 

Comment  No.  3:  "Inert  ingredients  and  surfactants 
can  also  cause  various  health  related  impacts." 

Response:  See  response  to  OR-0238,  Comment  No. 
9. 


Comment  No.  2:  "However,  there  is  no  analysis  of 
the  risks  posed  by  noxious  weeds  to  balance  the 
risks  to  human  health  against." 

Response:  See  revised  text  in  Chapter  1  for  discus- 
sion of  purpose  and  need  and  program  objectives. 


CO-0235. 

Comment  No.  3:  "...under  typical  conditions  of 
rangeland  treatments,  and  under  typical  conditions 
of  public-domain  forest  land  herbicide  applications, 
'members  of  the  public  may  be  at  risk  of  systemic 
effects  and  an  increased  cancer  risk  from  amitrole.'" 

Response:  BLM  has  reexamined  the  risk  assessment 
and  examined  additional  data.  BLM  has  determined 
that  amitrole  is  no  longer  considered  for  proposed 
use  in  this  document.  Amitrole  will  be  deleted  in  the 
Record  of  Decision. 


CO-0237,  Angela  Medbery. 

Comment  No.  1:  "I  would  expect  to  find  different 
options  applied  successively  on  the  same  land  for 
optimal  management  and  expected  to  see  some  of 
those  combinations  discussed  in  the  management 
plan.  They  were  not  in  the  DEIS." 

Response:  In  regards  to  options  for  optimal  manage- 
ment and  management  plans,  these  considerations 
are  provided  in  Resource  Management  Plans,  not  in 
this  EIS  (see  responses  to  common  issues  earlier  in 
this  chapter  on  this  subject). 


CO-0237. 

Comment  No.  2:  "Is  there  a  particular  density  of  a 
particular  plant  species  in  a  specified  use  area  that 
will  trigger  the  need  for  a  management  plan  to  be 
implemented?" 

Response:  Yes,  density  of  target  plant  species  and 
a  number  of  other  factors  are  considered  prior  to 


CO-0237. 

Comment  No.  4:  "One  study... found  leukenia  risk  in 
children  6.5  times  greater  if  the  parents  used  pesti- 
cides in  the  home  and  on  the  yard.  How  do  BLM  use 
risks  further  impact  these  kids?" 

Response:  See  Appendix  E5-18  for  Synergistic 
Effects  and  E5-20  for  Factors  Affecting  the  Sensitiv- 
ity of  Individuals. 


CO-0237. 

Comment  No.  5:  "Some  people  are  very  sensitive  to 
pesticides  and  other  chemicals." 

Response:  See  Appendix  E5-19  to  21  for  Effects  on 
Sensitive  Individuals. 


OR-0238,  Norma  Grier. 

Comment  No.  1:  "The  DEIS  does  not  address  the 
causes  and  prevention  of  vegetation  problems.  The 
EIS  never  considers  why  the  land  and  the  vegetation 
is  the  condition  it  is. ..The  least  BLM  needs  to  do  is 
spell  out  where  the  causes  of  vegetation  problems 
are  addressed  in  BLM  documents." 

Response:  The  text  has  been  revised  in  the  Final  EIS 
regarding  historic  vegetation  conditions  and  factors 
that  have  contributed  to  present  conditions  in  Chap- 
ter 2,  Analysis  Region  Descriptions,  Vegetation. 
Also,  these  factors  are  considered  prior  to  treatment, 
and  objectives  and  design  developed  in  accordance 
with  allotment  management  plans  (AMPs)and 
resource  management  plans  (RMPs).  RMPs  provide 
a  categorization  of  all  rangelands  considered,  based 
on  present  and  past  conditions. 


OR-0238. 

Comment  No.  2:  "The  document  ignores  concerns 
with    groundwater    contamination..."    The    letter 
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offered  several  comments  related  to  ground  water, 
water  quality,  and  drinking  water  standards. 

Response:  We  agree.  We  have  added  additional 
empliasis  to  the  use  of  ground  water  as  a  drinking 
water  supply.  See  text  for  revised  section.  See  re- 
sponse to  UT-0239. 

Two  documents  are  useful  for  evaluating  the 
potential  of  forestry  pesticides  to  reach  ground 
water.  "Pesticides  in  Groundwater  of  the  United 
States  of  America"  was  a  survey  of  state  lead  agen- 
cies, prepared  as  part  of  NAPIAP,  by  the  Oregon 
State  University  Extension  Service.  The  1988  update 
of  the  California  Well  Inventory  Data  Base  includes 
some  40,000  samplings  for  Sept.  1, 1987  to  June  30, 
1988.  Both  represent  primarily  agricultural  uses  be- 
cause of  the  high  local  frequency  of  use  in  agricul- 
ture and  the  very  small  fraction  of  total  use  ascrib- 
abie  to  rangeland,  even  in  the  Northwest.  Therefore, 
findings  as  a  result  of  agricultural  use  are  more  likely 


than  would  be  the  case  following  rangeland  uses.  In 
addition,  agricultural  uses  are  continuous,  so  that 
when  used  in  an  area  that  is  a  potential  conduit  to 
ground  water,  the  "pipeline"  concentration  in  the 
conduit  is  maintained.  Intermittent  or  infrequent  use 
as  characterized  by  rangeland  uses  will  permit  dis- 
sipation before  the  material  reaches  an  unaccepta- 
ble location. 

Ground  water  sampling  is  not  usually  done  in  a 
random  manner.  The  great  costs  of  analysis  dictate 
that  sampling  will  be  directed;  samples  are  usually 
taken  only  where  there  is  reason  to  expect  appear- 
ance of  a  pesticide  in  a  water  source.  This  means 
that  surveys  will  be  biased  toward  positive  findings. 
Given  the  intensive  character  of  agriculture,  it  is 
remarkable  that  so  few  detections  are  seen,  and  that 
so  few  of  those  approach  an  action  level. 

For  the  herbicides  discussed  in  the  comment,  the 
OSU  survey  of  state  lead  agencies  responsible  for 
water  quality  shows  the  following: 


Number  of 

Less  than 

Less  than 

Greater  than 

Herbicide 

Wells 

ND 

ppb 

HA 

HA 

atrazine 

5568 

4798 

17 

743 

11 

bromacil 

726 

720 

— 

6 

— 

dalapon 

14 

14 

(or 

ily 

one  state  analyzed) 

dicamba 

1239 

1196 

5 

38 

— 

diuron 

998 

976 

— 

22 

— 

hexazinone 

198 

197 

— 

1 

— 

picloram 

1028 

990 

10 

28 

— 

simazine 

2922 

2819 

3 

99 

1 

tebuthiuron 

31 

31 

(or 

ily 

one  state  analyzed) 

ND  =  not  detectecJ 

HA  =  EPA  Health  Advisory  level 

Imazapyr  v\/as  not  listed.  It  Is  relatively  recent  herbicide,  with  low/  application  rates. 


The  California  Well  Inventory  indicates  a  similar 
pattern.  In  this  program  wells  with  positive  findings 
are  often  resampled  for  confirmation.  The  following 
data  are  presented  as  numbers  of  wells  sampled  and 
numbers  positive.  The  report  also  indicates  numbers 
of  counties  sampled  against  counties  with  positive 
findings.  These  latter  data  are  not  shown  here. 


Number  of 

Number  of       Number  of 

Herbicide 

Wells 

Negative           Positive 

atrazine 

319 

317                      2 

bromacil 

186 

186                      0 

dalapon 

2 

2                      0 

dicannba 

55 

55                       0 

diuron 

323 

23                       0 

hexazinone 

no  sampling  during  this  period 

picloram 

no  sampling  during  this  period 

simazme 

325 

324                       1 

tebuthiuron 

no  sarr 

pling  during  this  period 

It  seems  highly  unlikely  that  any  rangeland  use  of 
herbicides  represents  a  threat  to  ground  water.  This 
does  not  negate  the  need  to  pay  close  attention  to 
use  practices  to  assure  protection  of  water  sources. 


OR-0238. 

Comment  No.  3:  "No  public  agency  should  under- 
take programs  that  have  any  potential  for  contami- 
nating groundwater..." 

Response:  See  response  to  UT-0104. 


OR-0238. 

Comment  No.  4:  "BLM  has  assumed  that  picloram 
is  carcinogenic  for  the  EIS  analysis." 
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Response:  BLM  is  purposely  being  highly  conserva- 
tive in  assuming  carcinogenicity  of  picloram.  Con- 
servatism is  not  out  of  place,  but  needs  to  be  placed 
in  context.  The  study  by  NCI  from  which  the  argu- 
ment stems  found  benign  liver  nodules  in  female  rats 
only,  after  a  lifetime  exposure  to  time-weighted  aver- 
age dietary  concentrations  of  picloram  of  nearly 
1 5,000  ppm.  This  translates  to  an  average  daily  dose 
rate  of  about  750  mg/l<g/day.  The  panel  of  NCI 
experts  who  evaluated  the  data  identified  picloram 
as  a  chemical  for  which  evidence  of  carcinogenicity 
was  at  best  equivocal.  This  finding  was  disputed  by 
another  pathologist  acting  independently,  who 
stated  that  picloram  was  indeed  a  potent  carcino- 
gen. His  opinion  triggered  a  further  evaluation, 
which  agreed  with  the  original  assessment. 

It  is  customary  to  assume  for  purposes  of  risk 
assessment  that  even  equivocal  data  does  represent 
a  real  effect.  It  is  entirely  proper,  philosophical  argu- 
ments by  the  respondent  notwithstanding,  to  con- 
duct a  quantitative  risk  assessment  on  the  basis  of 
animal  carcinogenesis  data,  whether  definitive  or 
equivocal.  Such  analyses  are  biased  to  conservatism 
and  provide  some  sense  of  the  upper  level  of  risk  that 
might  be  incurred  by  an  exposed  person.  Other  fac- 
tors must  be  considered  as  well.  The  principal  ex- 
posed population  is  occupational,  for  whom  contact 
can  be  well  controlled.  Furthermore,  skin  absorption 
of  picloram  is  lower  than  that  of  almost  any  other 
chemical,  a  fraction  of  one  percent.  The  nature  of 
picloram  use  in  vegetation  management  is  such  that 
exposure  of  the  general  public  through  environ- 
mental routes  following  rangeland  use  is  minimal  to 
non-existent.  The  potential  of  herbicides  as  a  class, 
including  picloram,  to  reach  ground  water  as  a  result 
of  actual  use  has  been  addressed  above.  The  theo- 
retical consideration  of  picloram  as  a  carcinogen  is 
a  starting  point  from  which  to  then  incorporate  all 
of  the  real  world  factors  that  can  influence  impact, 
and  such  an  examination  does  not  indicate  any  rea- 
sonable probability  of  cancer  risk. 


sufficiently  established  as  a  regulatory  device.  The 
second  option  is  self-evidently  flawed,  because  no 
chemical  can  be  proven  non-carcinogenic. 

QRA  is  not  a  perfect  system  and  will  never  be,  but 
where  human  epidemiology  and  estimates  from  ani- 
mal carcinogenicity  assays  can  be  compared,  the 
two  are  not  inconsistent.  It  is  generally  agreed  that 
QRA  overestimates  cancer  risk,  which  is  appropri- 
ate. It  is  also  widely  conceded  that  the  arbitrary  hypo- 
thetical risk  level  of  1  x  10E-6  deemed  to  be  accept- 
able by  regulatory  agencies,  is  indeed  virtually 
equivalent  to  zero. 

Given  that  zero  risk  cannot  be  achieved  in  any  con- 
text, and  that  zero  risk  demanded  of  any  action  that 
affects  others  logically  demands  zero  risk  of  ALL 
actions  that  affect  others,  such  a  standard  as  one 
hypothetical  case  in  a  million  lifetimes  seems  reason- 
able. There  is  no  difference  in  principle  between 
using  a  chemical  that  carries  some  finite  probability 
of  health  effect,  and  using  a  wood  stove.  A  stove  is 
one  of  several  alternatives  for  heating  space,  and 
even  the  best  designs  produce  an  array  of  carcino- 
gens of  high  potency  as  well  as  other  toxic  materials 
that  are  distributed  widely,  imposing  significant  esti- 
mated risks  on  the  surrounding  community,  as  well 
as  clinically  observable  disease.  A  large  fraction  of 
all  risks  are  imposed  by  others,  because  even  volun- 
tary actions  that  carry  risk  are  involuntary  if  any  risk- 
bearing  component  of  the  action  is  not  perfectly 
understood  for  the  purpose  of  informed  decision. 

The  idea  of  a  "one  in  a  million"  cancer  risk  quite 
naturally  brings  forth  the  question,  "what  if  I  am  the 
one?."  The  same  question  comes  forth  when  dis- 
cussing the  idea  that  one  molecule  of  a  carcinogen 
will  cause  cancer.  Those  odds  are  on  the  order  of 
one  chance  in  100  billion  billion  lifetimes,  and  the 
question  is  as  valid  in  either  case.  Also,  in  either 
case,  it  is  not  possible  to  show  that  such  a  level  truly 
represents  a  point  below  which  risk  does  not  exist. 


OR-0238. 


Comment  No.  5:  "A  quantitative  human  health  risk 
assessment  if  morally  repugnant  and  inappropriate 
as  a  decision  making  device  or  BLM." 

Response:  The  option  of  using  a  quantitative  risk 
assessment  (QRA)  in  judging  probability  that  a 

given  exposure  will  result  in  adverse  effect,  particu- 
larly cancer,  appears  to  be  accompanied  by  two 
other  options.  Either  a  threshold  based  assessment 
can  be  used,  as  most  other  countries  do,  or  it  can 

be  assumed  that  any  amount  of  a  chemical  that  is 
even  equivocally  active  will  cause  cancer.  While  a 
threshold  based  approach  is  almost  certainly  cor- 
rect biologically  for  many  carcinogens,  it  is  not  yet 


Comment  No.  6:  "2,4-D  would  be  used  only  as  a  last 
resort  because  of  epidemiological  evidence  that 
phenoxy  herbicides  cause  lung  cancer,  stomach 
cancer,  Hodgkin's  disease,  non-Hodgkin's  lym- 
phoma, and  soft  tissue  sarcoma  in  humans." 

Response:  With  respect  to  the  assertion  that  2,4-D 
is  a  carcinogen,  it  is  incorrect  to  state  that  there  is 
epidemiological  evidence  that  phenoxy  herbicides 
cause  "lung  cancer,  stomach  cancer,  Hodgkin's  Dis- 
ease, non-Hodgkin's  lymphoma  and  soft  tissue  sar- 
coma in  humans."  Aside  from  the  epidemiological 
evidence  that  no  relation  exists,  which  is  no  more 
reliable  than  that  showing  association,  the  data  have 
been  recently  examined  by  two  panels  of  scientists, 
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one  organized  by  the  Canadian  Center  for  Toxicol- 
ogy, the  other  by  the  Harvard  School  of  Public 
Health.  In  the  former  case  there  was  found  to  be  "in- 
sufficient evidence  to  conclude  that  2,4-D  is  a  car- 
cinogen or  that  existing  uses  of  2,4-D  in  Ontario 
pose  a  significant  health  risk."  The  Harvard  panel, 
half  of  whom  were  nationally  recognized  epidemiol- 
ogists, concluded  that  "While  a  cause-effect  relation- 
ship is  far  from  being  established,  the  epidemiolog- 
ical evidence  for  an  association  between  2,4-D  and 
non-Hodgkins  lymphoma  is  suggestive  and  requires 
further  investigation.  There  is  very  little  evidence  of 
an  association  between  use  of  2,4-D  and  soft  tissue 
sarcoma  or  Hodgkins  disease,  and  no  evidence  of 
an  association  between  2,4-D  use  and  any  other 
form  of  cancer." 


OR-0238. 

Comment  No.  7:  "This  cancer  concern  was  in  addi- 
tion to  demonstrated  neurotoxicity  in  humans  and 
developmental  and  reproductive  toxicity  in  ani- 
mals." 

Response:  A  further  statement  on  page  6  speaks  to 
the  "demonstrated  neurotoxicity  in  humans  and 
developmental  and  reproductive  toxicity  in  ani- 
mals." The  neurotoxicity  of  2,4-D  is  discussed  in  the 
Region  6  EIS  on  page  3-55,56.  The  cases  discussed 
are  each  in  individuals  who  were  exposed  to  signif- 
icant amou  nts  of  concentrated  material  either  by  der- 
mal contact  or  ingestion.  (There  are  several  other 
cases  in  the  literature,  including  suicide  attempts, 
that  for  some  reason  were  not  included  in  the  EIS.) 
These  cases  extend  back  three  decades.  Many  such 
heavy  exposures  resulted  in  no  evidence  of  neural 
effect.  No  cases  have  been  reported  in  the  literature 
of  such  responses  in  exposures  to  dilute  material. 
Efforts  to  show  such  effects  in  animals  have  not  been 
successful,  as  the  Region  6  EIS  states. 

Developmental  and  reproductive  toxicity  of  2,4-D 
in  animals  has  been  well  known  since  the  fifties. 
Most  chemicals  will  produce  these  classes  of  effects 
in  the  laboratory,  if  the  health  of  the  mother  is  not 
impaired  first.  2,4-D  is  not  particularly  potent  as  a 
teratogen,  fetal  intoxicant  or  reproductive  toxicant. 
The  critical  point  is  that  such  responses  are  dose 
dependent  and  demonstrate  thresholds  of  effect, 
and  the  margins  of  safety  are  high.  A  good  reference 
is  the  risk  assessment  by  Shipp  et  al.  conducted  for 
the  Washington  Department  of  Natural  Resources. 
2,4-D  does  not  represent  such  hazards  in  its  use  as 
a  rangeland  herbicide. 


OR-0238. 

Comment  No.  8:  "The  public  perception  of  risk  must 
be  treated  more  seriously." 


Response:  In  the  second  full  paragraph  on  page  6 
is  reference  to  perception  of  risk,  referring  to  an  arti- 
cle by  Paul  Slovic,  who  is  well  known  and  respected 
for  studies  of  the  perception  of  risk.  Slovic  describes 
these  phenomena,  he  does  not  assign  values.  The 
fact  that  risk  is  perceived  to  be  high  does  not  make 
risk  greater  than  it  is.  Efforts  by  BLM  to  explain  risks 
realistically  are  laudable.  The  agency  has  the  obliga- 
tion to  explain  risk  on  the  basis  of  current  know- 
ledge, and  should  not  assume  that  an  activity  has 
great  risk  because  part  of  the  society  believes  or 
states  that  it  is  so  without  evidence  supporting  the 
contention. 


OR-0238. 

Comment  No.  9:  "BLM  must  disclose  the  uncertainty 
and  unknowns  surrounding  inert  ingredients." 

Response:  The  third  full  paragraph  on  page  7  is  a 
general  discussion  of  the  failures  of  EPA  in  regulat- 
ing inert  ingredients,  and  speaks  only  peripherally 
to  the  questions  pertinent  to  the  draft  EIS.  Reference 
is  made  to  an  article  in  the  Journal  of  Pesticide 
Reform  by  its  editor,  Mary  O'Brien.  Both  the  para- 
graph in  question  and  the  article  make  statements 
that  are  not  consistent  with  the  EPA  Inerts  Strategy 
as  reported  in  a  briefing  to  the  Assistant  Administra- 
tor for  OPTS  on  Februarys,  1990.  Perhaps  more  per- 
tinent are  comments  addressed  to  the  question  of 
inerts  and  contaminants  in  the  Roundup  formulation 
of  glyphosate. 

The  implication  in  the  comment  and  the  article 
mentioned  above  is  that  the  polyethoxylated  amine 
is  a  highly  toxic  material,  and  that  it  finds  a  conve- 
nient hiding  place  as  a  list  3  inert.  This  surfactant 
is  similar  to  those  used  in  a  wide  variety  of  personal 
health  and  household  cleaning  products.  Its  toxicity 
is  essentially  the  same  as  the  surfactant  in  those 
products. 

In  attachment  G  and  attachment  H,  another  article 
by  O'Brien,  much  is  made  of  a  letter  to  the  editor 
of  Lancet  by  Japanese  physicians  commenting  on 
suicide  attempts  by  Japanese,  with  Roundup.  They 
comment  that  the  severe  gastrointestinal  effects 
were  caused  by  the  surfactant,  and  discussed  other 
symptoms.  The  responses  of  those  patients  are  pre- 
cisely what  one  would  expect  of  ingestion  of  large 
amounts  of  surfactants,  which  are  detergents.  The 
same  effect  would  have  been  accomplished  with 
smaller  quantities  of  dishwashing  fluid.  No  chemical 
is  free  of  toxicity,  and  suicide  attempts  have  abso- 
lutely no  bearing  on  the  safety  or  lack  thereof  of  her- 
bicides. The  observations  do  suggest,  however,  that 
it  would  be  difficult  to  acquire  a  significant  dose  by 
accident. 

As  part  of  the  argument  in  Attachment  G,  the  state- 
ment is  made  that  the  surfactant  is  lethal  to  sockeye 
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ftyataconcentrationof2.6ppm,overa96hourexpo- 
sure.,  and  that  it  is  400  times  more  toxic  that  the 
Rodeo  formulation,  which  has  no  surfactant.  Refer- 
ence is  made  to  a  paper  by  Servizi  et  al  (Bull.  Env. 
Cont.  Tox  39:15,  1987)  This  paper  reported  studies 
of  glyphosate  alone,  the  surfactant  alone  and  the 
Roundup  formulation.  The  findings  are  not  inconsis- 
tent with  those  of  Folmar  et  al  (Arch  Envir.  Cont.  Tox. 
8: 269, 1979)  or  by  Mitchell  et  al  (Bull.  Envir.  Contam. 
Tox.  39:1028). 

It  is  in  fact  more  toxic  to  fish  than  glyphosate,  pri- 
marily because  of  the  very  limited  toxicity  of  glypho- 
sate. The  intrinsic  toxicity  of  the  surfactants  is  afunc- 
tion  of  effects  on  gills  and  irritant  responses  that  are 
analogous  to  those  experienced  when  shampoo 
gets  in  the  eyes.  Surfactants  are  found  in  many  for- 
mulations; Roundup  is  one  of  few  in  which  the  pes- 
ticide itself  is  less  toxic  than  the  surfactant. 

If  fish  are  to  be  the  indicator,  as  presumably  the 
most  sensitive  species,  a  finding  of  a  96  hour  (four 
day)  LC50  of  2.6  ppm  indicates  a  rather  low  potential 
for  effect.  At  15%  surfactant  in  the  formulation,  this 
suggests  a  formulation  96  hour  LC50  of  about  17 
ppm.  In  fact  the  96  hour  LC50  for  Roundup  to  fin- 
gerling  and  fry  sockeye  and  rainbow  trout  fry  was 
about  25  ppm.  Coho  were  less  sensitive.  For  perspec- 
tive, a  2kg/hectare  application  of  glyphosate,  as 
Roundup,  would  carry  with  it  0.73  kg  surfactant.  It 
takes  little  arithmetic  to  show  that  if  that  application 
were  laid  directly  on  water  10  cm  deep,  the  calcu- 
lated concentration  would  be  0.073  ppm.  To  reach 
25  ppm  would  require  an  application  equivalent  to 
600-700  kg  of  glyphosate  per  hectare. 


OR-0238. 

Comment  No.  10:  "BLM  must  address  the  issue  of 
1 ,4-dioxane  and  POEA  in  glyphosate  formulations." 

Response:  The  concern  expressed  about  the 
1,4-dioxane  contaminant  of  the  surfactant  is  more 
appropriate.  1,4-dioxane  is  a  condensation  product 
of  the  ethylene  oxide  from  which  the  long  chain  sur- 
factant is  synthesized. 

The  commenter  has  made  an  error  at  the  top  of 
page  8,in  describing  350  ppm  as  0.35%  and  relating 
this  to  other  products  containing  0.42  and  0.55%  said 
to  have  prompted  warnings  to  workers.  350  ppm  is 
0.035% 

It  is  in  fact  carcinogenic  when  fed  in  the  diet  at 
daily  doses  over  1000  mg/kg,  and  produces  kidney 
and  liver  lesions  at  doses  in  excess  of  100  mg/kg/ 
day.  Inhalation  studies  produced  no  carcinogenic 
responses.  It  is  genetically  inactive;  that  is  it  does 
not  have  mutagenic  activity.  Its  presence  has  been 
known  in  the  formulation  for  about  a  decade  by  the 
manufacturer  and  EPA.  It  is  also  present  in  a  very 


large  number  of  personal  health  and  cosmetic  prod- 
ucts containing  this  class  of  surfactant,  and  is  an  ex- 
tensively used  industrial  solvent. 

EPA  in  1981  concluded  that  a  300  ppm  contami- 
nation in  the  formulation  was  unlikely  to  result  in 
adverse  health  effects.  This  conclusion  is  supported 
by  risk  estimations,  consideration  of  the  behavior  of 
the  material  in  the  environment  and  very  limited  abil- 
ity to  penetrate  the  skin. 

The  present  concentrations  of  1,4-dioxane  in 
Roundup  are  less  than  30  ppm  and  do  not  represent 
a  significant  health  risk. 


OR-0238. 

Comment  No.  11:  "Ammonium  thiocyanate  must  be 
addressed  in  the  EIS." 

Response:  See  response  to  CO-0235,  Comment  No. 
3. 


OR-0238. 

Comment  No.  12:  "BLM  has  not  discussed  problems 
with  immune  suppression  as  a  potential  toxic  effect 
of  using  pesticides." 

Response:  As  yet,  a  registration  battery  for  immune 
effects  of  pesticides  has  not  been  established  by  reg- 
ulatory agencies.  It  is  generally  agreed,  however, 
that  a  lifetime  exposure  to  a  chemical,  as  in  a  carci- 
nogenicity assay,  without  evidence  of  increased 
infectious  disease  is  strong  evidence  that  immune 
function  has  not  been  compromised.  Absence  of  car- 
cinogenicity adds  to  the  strength  of  the  evidence. 

It  is  stated  that  the  Region  6  EIS  summary  of  2,4-D 
effects  "indicates  that  2,4-D  altered  immune  func- 
tion, demonstrated  effects  on  lymphocytes  in  utero 
and  suppressed  antibody  production."  The  EIS  has 
been  misread  and  does  not  support  the  comment. 
Three  papers  are  quoted  in  the  EIS.  Blakley  and 
Schiefer  (1986)  conclude  that  the  results  suggest 
that  2,4-D  esters  are  unlikely  to  haveany  major  immu- 
notoxicological  significance.  The  suppressed  anti- 
body production  mentioned  was  seen  at  a  dose  of 
500  mg/kg  (often  a  lethal  dose),  and  were  consid- 
ered by  the  authors  to  be  a  secondary  manifestation 
of  clinical  injury.  In  another  paper  (describing  acute 
and  subacute  studies  at  "relatively  high  exposures") 
a  similar  conclusion  was  reached.  (Blakley,  1986)  In 
the  teratological  study  (Blakley  and  Blakley,  1986) 
the  EIS  states  that  "no  net  suppressive  effect  was 
observed,  and  although  subtle  effects  were  noted  in 
lymphocyte  blastogenesis,  the  authors  concluded 
that  the  2,4-D  ester  was  unlikely  to  be  of  any  immu- 
notoxicological  significance." 
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OR-0238. 

Comment  No.  1 3:  "BLM  has  not  addressed  the  poten- 
tial for  2,3,7,8-TCDD  to  be  in  2,4-D." 

Response:  The  referenced  finding  of  TCDD  in  2,4-D 
is  the  only  known  instance  where  such  a  finding  has 
occurred,  despite  efforts  by  many  investigators  and 
EPA  to  find  this  contaminant.  Inspection  of  the 
paper  reveals  that  several  compounds  were  ana- 
lyzed, including  pentachlorophenol  and  other  mate- 
rials expected  to  have  high  concentrations  of  TCDD 
and  other  chlorodioxins.  The  levels  of  TCDD  in 
those  materials  was  quite  low,  and  that  in  2,4-D  was 
astonishingly  high.  This  circumstance  is  not  logical 
and  highly  suspicious,  and  indicates  either  external 
contamination  from  another  source,  or  a  sample 
made  under  very  poor  control  of  starting  materials 
and  reaction  conditions.  The  2,4-D  used  in  this  work 
was  the  only  material  for  which  a  source  was  not 
identified.  There  has  been  an  intensive  effort  by  inter- 
ested parties  to  find  the  source,  and  it  now  seems 
certain  that  the  2,4-D  in  question  originated  in  east- 
ern Europe. 

This  finding  has  no  bearing  on  the  purity  of  domes- 
tically produced  2,4-D. 


UT-0239,  Cheryl  Grantham. 

Comment  No.  1:  "The  DEIS  inadequately  addresses 
the  potential  for  groundwater  contamination  from 
the  application  of  herbicides." 

Response:  We  agree  that  the  potential  for  ground 
water  contamination  from  herbicides  was  not  ade- 
quately addressed  in  the  draft.  We  have  incorpo- 
rated several  additions  to  the  sections  to  address  the 
ground  water  concerns. 


UT-0239. 

Comment  No.  2:  "The  importance  of  the  ground- 
water resource  as  a  drinking  water  supply  in  these 
arid  western  states  cannot  be  overempha- 
sized... EPA  has  recently  ranked  the  vulnerability  of 
groundwater  to  contamination  in  each  county  in  the 
U.S.  ..." 

Response:  We  agree.  We  have  added  additional 
emphasis  to  the  use  of  ground  water  as  a  drinking 
water  supply.  See  text  for  revised  section.  Also,  see 
response  to  UT-0104. 


UT-0239. 

Comment  No.  3:  "According  to  EPA's  current  stan- 
dard setting  policy,  these  substances  are  not  permit- 


ted to  be  present  in  public  drinking  water  supplies 
at  any  detectable  levels." 

Response:  We  agree  that  there  are  many  com- 
pounds for  which  drinking  water  standards  are  not 
developed.  We  do  not  believe  that  anything  in  the 
statement  about  drinking  water  standards  implies 
that  there  are  strict  standards  for  all  herbicides.  Mon- 
itoring standards  for  many  cases  may  be  established 
by  the  state  water  quality  regulator.  Based  on  our 
standard  operating  procedures,  any  herbicides  from 
our  operations  reaching  the  ground  water  in  any 
level  causing  environmental  or  health  effects  would 
be  unacceptable. 


UT-0239. 

Comment  No.  4:  "Several  of  the  aquifers  in  the  DEIS 
area  are  inherently  susceptible  to  leaching  and  con- 
tamination...Consequently,  both  soil  and  aquifer 
characteristics  common  in  this  region  make  it  impos- 
sible to  dismiss  the  potential  for  contamination." 

Response:  We  agree  that  the  potential  does  exist  in 
some  areas.  We  did  not  intend  to  dismiss  the  poten- 
tial. Rather,  the  impacts  associated  with  a  high  poten- 
tial area  would  have  been  mitigated  through  the 
application  of  standard  procedures.  We  envision 
that  the  procedures  would  likely  be  adopted  as  Best 
Management  Practices  (BMPs)  by  the  appropriate 
state  agency.  These  procedures  have  been  included 
under  Mitigation. 


UT-0239. 

Comment  No.  5:  "Eight  of  the  19  herbicides  pro- 
posed for  use  by  BLM  are  ranked  as  having  high 
leaching  potential..." 

Response:  The  DEIS  listed  very  few  data  on  the 
leaching  potential  of  pesticides.  Information  has 
now  been  included  where  it  is  available. 

The  Surface  Water  Impacts  and  the  Ground  Water 
Impacts  in  the  Chemical  Methods  of  the  Environmen- 
tal Impacts  Section  have  been  rewritten  to  reflect  the 
leachable  pesticides  identified  in  EPA  (1987). 


UT-0239. 

Comment  No,  6:  "The  DEIS  does  not  attempt  to  quan- 
tify the  increased  sediment  delivery  to  surface  water 
that  will  be  experienced  due  to  reduction  in  vegeta- 
tion...Many  areas  in  the  DEIS  region  have  highly 
erodible,  low  organic-matter  soils,  considerable 
slope,  and  are  subject  to  occasionally  intense  precip- 
itation resulting  in  potentially  severe  soil  erosion  if 
vegetation  is  disturbed  or  eliminated." 
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Response:  Quantification  of  project  specific  impacts 
is  not  witiiin  the  scope  of  this  document  (see  Tiering 
section).  Both  the  Soils  and  Aquatic  Resources  sec- 
tion discuss  the  factors  important  in  controlling  ero- 
sion and  subsequent  sediment  delivery.  The  possi- 
ble impacts  surrounding  vegetation  treatment  are 
generally  short  term.  In  most  cases  it  is  expected 
that  vegetation  cover  will  increase  in  the  long  term, 
thus  reducing  erosion.  The  revegetation  success 
coupled  with  the  occurrence  of  extreme  precipita- 
tion events  will  largely  determine  the  fate  of  erosion. 
Many  of  the  areas  proposed  for  certain  types  of  vege- 
tation treatment  will  not  meet  the  criteria  described 
under  Standard  Operating  Procedures  (SOPs).  We 
have  expanded  the  SOP  section  to  be  more  specific 
on  the  types  of  areas  and  conditions  that  will  be 
avoided  for  soil  disturbing/vegetation  removal  activ- 
ities. 


UT-0239. 

Comment  No.  7:  "The  most  commonly  used  method 
of  biological  treatment  is  grazing  by  cattle,  sheep, 
and  goats.  The  effect  of  increased  grazing  on  unsta- 
ble soils,  steep  slopes,  and  in  riparian  areas  is  rarely 
negligible." 

Response:  Biological  treatment  using  ungulates 
would  be  done  in  accordance  with  Standard  Oper- 
ating Procedures  (SOPs).  The  following  procedures 
wereadded  to  clarify  where  ungulates  would  not  nor- 
mally be  used.  Generally,  biological  methods  using 
ungulates  would  avoid  erosion  hazard  areas,  areas 
of  compactible  soils,  riparian  areas  susceptible  to 
bank  damage,  and  steep  erodible  slopes. 


UT-0239. 


both  soil  and  aquifer  characteristics  common  in  this 
region  make  it  impossible  to  dismiss  the  potential  for 
contamination." 

Response:  A  wide  variety  of  soils  and  soil  conditions 
exist  in  the  EIS  area.  Soil  parameters  that  affect  the 
chemical  persistence  and  degradation  time  along 
with  many  other  factors  will  be  considered  during 
the  site  specific  analysis  of  individual  proposed  vege- 
tation treatments. 


UT-0239. 

Comment  No.  10:  "The  DEIS  does  not  attempt  to 
quantify  the  increased  sediment  delivery  to  surface 
water  that  will  be  experienced  due  to  reduction  in 
vegetation.  This  increased  sediment  will  undoubt- 
edly have  adverse  impacts  on  fish  and  aquatic  organ- 
isms. The  extent  of  this  impact  is  not  addressed." 

Response:  The  BLM  recognizes  the  potential  for 
increased  sediment  loads  due  to  short  term  soil  ero- 
sion caused  by  vegetation  treatments.  However,  ero- 
sion potential,  in  terms  of  physical  soil  characteris- 
tics, slope,  existing  and  potential  ground  cover,  etc. 
will  be  evaluated  on  a  project  specific  basis  before 
any  action  takes  place.  Restrictions  or  mitigation  of 
treatments  to  reduce  the  erosion  potential  may  be 
applied  on  a  site  specific  basis.  As  any  other  entity, 
the  BLM  must  comply  with  individual  state  water 
quality  standards. 


UT-0239. 

Comment  No.  11:  "The  assumption  of  negligible 
impact  from  biological  treatment  methods  needs  to 
be  reevaluated." 


Comment  No.  8:  "This  increased  sediment  will 
undoubtedly  have  adverse  impacts  on  fish  and 
aquatic  organisms.  Th& extent  of  this  impact  is  not 
addressed." 

Response:  See  response  to  NM-0067. 


UT-0239. 

Comment  No.  9:  "in  many  areas  the  soil  mantle  is 
thin  to  nonexistent.  The  pH  is  typically  high.  This 
reduces  the  adsorption  of  ionizable  herbicides  such 
as  2,4-D,  picloram  and  atrazine  and  increases  the 
degradation  time  of  others.  Several  of  the  aquifers 
in  the  DEIS  area  are  inherently  susceptible  to  leach- 
ing and  contamination.  The  Columbia  basalts  are 
highly  fractured  and  alluvial  valley  fill  aquifers  typ- 
ically display  considerable  porosity.  Consequently, 


Response:  When  domestic  animals  are  to  be  used 
as  a  biological  treatment  method  they  will  be  used 
specifically  as  a  biological  control  agent  and  man- 
aged accordingly.  In  these  situations  animals  are 
usually  used  to  graze  off  the  top  portion  of  the  plant 
to  prevent  flowering,  then  taken  off  or  moved  to  a 
different  area.  In  some  situations  it  is  necessary  to 
return  later  in  the  growing  season  to  remove  the  next 
flowering  stage.  When  used  in  this  manner  impacts 
should  be  negligible. 

Additional  information  has  been  provided  in  Chap- 
ter 1. 


UT-0247,  Christopher  Biltoft. 

Comment:  "Selective  tree  removal  should  be  used, 
if  necessary,  as  an  alternative  to  chaining." 
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Response:  Even  though  "chaining"  is  a  non- 
selective type  treatment,  it  is  one  of  the  more  inex- 
pensive and  efficient  ways  to  accomplish  the  objec- 
tives of  vegetation  treatment  in  the  pinyon/juniper 
type. 

Selective  tree  removal  is  possibleasa  manual  treat- 
ment method.  How/ever,  it  is  labor  intensive  and 
could  be  implemented  only  on  a  small  scale.  As  a 
result,  it  would  not  be  practical  to  apply  it  to  a  project 
sufficient  in  scope  to  meet  the  objectives  of  (a) 
increased  soil  stability  and  (b)  improved  water  qual- 
ity. (See  Chapter  3,  Section  2.) 

Also,  in  areas  where  artificial  seeding  is  needed, 
chaining  is  an  essential  treatment  for  covering  the 
seed  with  soil  to  enhance  its  germination.  This 
would  not  be  accomplished  with  a  selective  tree 
removal  program. 


UT-0252,  Jane  Lasson. 

Comment  No.  1:  "The  EiS...  dismisses  the  value  of 
ancient  pinyon  forests  and  bird,  animal,  and  plant 
communities  dependent  upon  them." 

Response:  See  response  to  CO-0227,  Comment  No. 
7. 


Response:  Current  BLM  policy  calls  for  a  significant 
improvement  in  condition  of  riparian  areas  by  1997. 
Several  of  these  vegetation  treatments  are  planned 
to  assist  in  the  improvement  of  riparian  areas 
through  the  improvement  and  stabilization  of  the 
adjacent  upland  vegetation  communities.  However, 
riparian  areas  cannot  be  permanently  improved 
unless  the  watersheds  feeding  the  riparian  areas  are 
also  improving  or  in  good  condition.  Riparian  area 
management  must  be  considered  in  a  holistic  view. 
Riparian  areas  and  the  adjacent  uplands  must  be 
improved  and  managed  together  to  achieve  a  lasting 
and  significant  watershed  stabilization  or  improve- 
ment. 


UT-0252. 

Comment  No.  4:  "The  program  very  clearly  states 
that  no  additional  employment  would  result  from 
this  plan  (page  3-124)." 

Response:  The  economic  impact  section  states  that 
"The  increase  in  employment  that  would  be  required 
to  implement  Alternative  1  through  4  is  not  likely  to 
be  significant. .."  The  text  for  alternative  5  is  changed 
to  indicate  that  new  jobs  would  be  created  (Chapter 
3). 


UT-0252. 


UT-0252. 


Comment  No.  2:  "The  descriptions  are  simply  too 
generalized  thereby  ignoring  the  extent  to  which,  for 
instance,  eradication  of  an  ancient  pinyon  forest 
might  have  on  potential  uses  of  that  area,  or  analyz- 
ing the  impact  of  eradication  a  remnant  stand  of 
sagebrush  on  a  remnant  population  of  sage  grouse." 

Response:  Part  of  the  site-specific  environmental 
analysis  that  will  occur  on  the  proposed  projects, 
priortotheirimplementation,  should  include  consid- 
eration of  the  significance  of  the  vegetation  commu- 
nities as  wildlife  habitats.  Statements  on  the  consid- 
eration of  old  growth  communities  as  important 
wildlife  habitats  have  been  added.  Several  state- 
ments have  been  added  to  the  Final  EIS,  further 
emphasizing  the  significance  of  sagebrush  habitat 
for  sage  grouse  and  the  need  for  giving  the  interre- 
lationship of  these  two  species  extra  consideration 
(Chapters  1  and  3). 


UT-0252. 

Comment  No.  3:  "The  plan  states  that  most  of  the 
proposed  treatments  target  upland  sites,  with  the 
intent  to  improve  or  stabilize  vegetation  and 
watershed  conditions.'  Is  the  transformation  of 
upland  plant  communities  BLM's  solution  to  the 
destruction  of  riparian  areas  from  overgrazing?" 


Comment  No.  5:  "The  EIS  states  that  recreation 
values  on  these  unidentified,  millions  of  acres  con- 
stitute only  1%  of  the  total  value.  Allocating  only  1% 
to  recreation  is  an  arbitrary  and  capricious  dedica- 
tion of  resources  that  I  do  not  believe  and  support. 
This  astounding  figure  represents  a  gross  underes- 
timation of  the  value  these  lands  have  to  the  public." 

Response:  The  second  paragraph  on  page  2-52  of 
the  DEIS  states,  "Recreation  management  is  inten- 
sively focused  on  352  developed  recreation  areas, 
constituting  approximately  5  percent  of  BLM- 
administered  lands.  Less  than  1  percent  of  the  total 
acreage  considered  in  this  EIS  is  recreation  area." 
The  one  percent  figure  refers  to  acreage,  not  value, 
and  relates  only  to  intensively  managed,  developed 
recreation  areas  rather  than  all  public  lands.  As  the 
rest  of  the  paragraph  infers,  all  public  lands,  with  few 
if  any  exceptions,  are  open  to  recreation.  In  the  inter- 
est of  clarification,  this  paragraph  has  been  rewritten 
in  the  Final  EIS. 


UT-0252. 

Comment  No.  6:  "BLM  asserts  that  negative  visual 
impacts  would  be  short-term  while  long-term 
impacts  would  be  beneficial.  No  justification  or  ex- 
planation is  given." 
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Response:  The  eighth  paragraph  on  page  3-59  of  the 
Draft  EIS  stated  in  part,  "Where  areas  are  treated  by 
methods  that  could  significantly  change  visual  con- 
trast (quality),  short-term  adverse  impacts  of  visual 
resources  would  occur.  However,  based  on  standard 
operating  procedures  and  long  range  plans,  the  long- 
term  impacts  would  be  beneficial.  The  intensity  of 
the  impact  would  depend  on  the  treatment  method 
and  the  area  where  it  was  implemented."  Explana- 
tions are  given  in  succeeding  paragraphs  which  dis- 
cuss both  short  and  long-term  impacts  and  benefits 
of  each  vegetation  treatment  method. 


UT-0253,  Christine  Osborne. 

Comment  No.  1:  "The  methods  of  vegetative  treat- 
ment proposed  can  be  destructive  to  both  target  and 
non-target  species.  Disruption  of  native  plant  eco- 
systems, displacement  of  wildlife,  and  chemical  tox- 
icity to  plants,  animals,  and  water  sources  need  to 
be  examined  in  detail  before  plans  of  such  a  large 
extent  can  be  recommended." 

Response:  See  response  to  NM-0073  Comment  No. 
2. 


UT-0252. 


UT-0253. 


Comment  No.  7:  "It  oversimplifies  and  dismisses  a 
very  real  potential  for  widespread  groundwater  con- 
tamination from  spraying  herbicides."  The  letter 
also  includes  several  comments  on  monitoring. 

Response:  See  responses  to  UT-0239,  and  UT-0104. 


UT-0252. 

Comment  No.  8:  "The  lack  of  a  benefit  analysis  is 
a  violation  of  the  Council  on  Environmental  Quali- 
ty's national  Environmental  Policy  Act  (NEPA)  reg- 
ulations 40  CFR  1502.23." 

Response:  CEQ  does  not  require  a  cost-benefit  anal- 
ysis. If  one  is  done  then  it  must  be  incorporated  by 
reference  or  appended  to  the  statement. 


UT-0252. 


Comment  No.  2:  "The  annual  acreage  proposed  for 
treatment  appears  as  a  set  of  arbitrary  numbers 
based  only  loosely  on  current  resource  manage- 
ment plans." 

Response:  Acreages  will  be  determined  as  specific 
on-the-g round  site  plans  are  developed  and  specific 
environmental  analyses  are  completed.  The  BLM 
will  not  exceed  the  acres  projected  in  Tables  1-2 
through  1-6  on  an  average  annual  basis  over  the  life 
of  the  EIS.  Acreage  figures  shown  are  representative 
of  decisions  made  in  existing  land-use  plans. 

Available  funds,  availability  of  seed,  and  available 
manpower  all  influence  how  much  actual  land  treat- 
ment will  be  completed  in  any  given  year. 

The  rate  of  spread  of  noxious  weeds  is  very  diffi- 
cult to  predict.  As  new  biological  control  agents 
become  available,  some  of  the  chemical  control  pro- 
posed may  be  reduced.  Climate  cycles  also  influ- 
ence the  rate  of  spread  of  noxious  weeds. 


Comment  No.  9:  "N ERA'S  cost-benefit  analysis  sec- 
tion states  "an  environmental  impact  statement 
should  at  least  indicate  those  considerations  (merits 
and  drawbacks  of  various  alternatives)  including  fac- 
tors not  related  to  environmental  quality,  which  are 
likely  to  be  relevant  and  important  to  the  decision" 
(40  CFR  1502.23).  While  the  BLM  has  identified  pri- 
mary beneficiaries  of  the  proposed  treatment,  quan- 
tification of  these  benefits,  which  we  view  as  entirely 
relevant  to  the  decision,  are  ignored." 

Response:  CEQ  does  not  require  benefits  to  bequan- 
tified.  Section  1502.23  states  "For  purposes  of  com- 
plying with  the  Act,  the  weighing  of  the  merits  and 
drawbacks  ofthevarious  alternatives  need  not  be  dis- 
played in  a  monetary  cost-benefit  analysis  and 
should  not  be  when  there  are  important  qualitative 
considerations." 


UT-0253. 

Comment  No.  3:  "In  a  1975  symposium  at  USU, 
range  scientists  concluded  that  most  chainings 
failed  to  deliver  on  their  promises,  with  the  majority 
of  chained  areas  eventually  reverting  back  to  wood- 
land. This  is  confirmed  by  the  large  number  of  sec- 
ond treatments  applied  to  previously  chained 
areas." 

Response:  A  great  deal  has  been  learned  about  site 
selection  and  project  design  and  there  are  many 
areas  with  demonstrated  non-livestock  benefits 
from  type  conversion  of  woodlands.  Type  conver- 
sions provide  an  opportunity  to  establish  palatable 
shrub  ecotypes  (such  as  sagebrush,  rabbitbrush, 
and    bitterbrush)   and   forbs   that   provide   much 


4-41 


CONSULTATION  AND  COORDINATION 


needed  protein  and  early  spring  forage  for  wildlife 
otherwise  not  available  in  sufficient  abundance  in 
some  woodland  areas.  With  design  features  to  pro- 
vide sufficient  hiding  cover  to  allow  wildlife  to  use 
available  forage,  conversions  can  be  of  real  benefit 
in  areas  where  low  seasonal  forage  quality  and  quan- 
tity are  limitations  to  some  wildlife  species. 

Failure  of  the  technique  is  not,  however,  demon- 
strated by  second  treatments  applied.  Vegetation  is 
dynamic  and  communities  change  over  time.  This 
is  a  fundamental  aspect  of  plant  ecology  and  succes- 
sional  theory.  A  follow-up  treatment,  such  as  pre- 
scribed fire,  applied  within  a  year  or  two  after  initial 
treatment,  is  just  the  second  step  of  a  two-step  treat- 
ment prescription.  Much  of  both  the  upper  and  lower 
boundaries  of  the  pinyon-juniper  type  can  be  viewed 
as  a  woodland/shrubland/grassland  interface  orten- 
sion  zone,  which  can  be  dominated  by  one  lifeform 
or  another  depending  on  disturbance  regimes  such 
as  fire,  herbivory,  and  drought  in  combination  with 
other  climatic  factors  and  soil  characteristics,  and 
where  natural  fluctuations  between  dominate  types 
are  common.  Most  converted  woodlands  would  not 
be  expected  to  remain  dominated  by  herbaceous 
vegetation  even  in  the  total  absence  of  herbivory 
(livestock,  wild  ungulates,  rodents)  without  some 
sort  of  periodic  disturbance  that  gave  a  competitive 
edge  to  the  herbaceous  components,  barring  a  sig- 
nificant climatic  change.  Prior  to  European  settle- 
ment, disturbance  regimes  maintained  some  sites  in 
herbaceous  cover  that  may  have  been  woodland  in 
the  absence  of  such  disturbance.  Type  conversion 
simply  applies  this  principal  to  selected  sites  where 
it  is  determined  that  such  treatment  is  the  best  way 
to  meet  various  land  use  objectives. 


UT-0253. 

Comment  No.  4:  "It  would  seem  mandatory  that 
these  questions  are  clarified  or  the  entire  proposal 
is  simply  an  administrative  exercise  in  justifying  the 
existence  of  these  range  improvement  projects." 

Response:  This  EIS  not  only  addresses  vegetation 
treatment  for  rangeland,  but  also  addresses  public 
domain  forests,  oil  and  gas  sites  and  facilities,  rights- 
of-ways,  and  recreation  sites  in  addition  to  noxious 
weed  control  in  the  states  of  Nevada,  Utah,  Colo- 
rado, North  Dakota,  South  Dakota,  Arizona,  New 
Mexico  and  Oklahoma.  The  proposed  annual  acre- 
age is  an  average  dependent  upon  budgetary  con- 
straints. 


Response:  See  responses  to  UT-0239,  and  UT-0104. 


UT-0254,  Dee  Hansen. 

Comment:  "Research  has  also  demonstrated  that 
vegetation  manipulation  is  important  to  maintain 
good  watershed  condition." 

Response:  See  responses  to  AZ-0088,  and  UT-0239. 


UT-0255,  James  E.  Bowns. 

Comment:  "Many  stands  of  sagebrush  are  similar  to 
the  Pinyon-Juniper  stands  because  they  also  lack 
understoryorassociatedspecies.  Improved  manage- 
ment systems  or  complete  elimination  of  livestock 
will  not  change  this  situation.  The  only  way  to 
increase  the  production  of  desired  plants  is  to  re- 
duce the  amount  of  sagebrush  and  seed  the  area  to 
desired  species.  Sagebrush  can  be  reduced  by  treat- 
ment. Seeding  with  desirable  grasses,  forbs  and 
shrubs  is  necessary  where  native  understory  is  lack- 
mg. 

Response:  Refer  to  revised  text  in  Chapter  1,  Weed 
Management  Treatments  and  Design  Features, 
Chapter  2,  and  common  issue  Noxious  Weed  Man- 
agement in  Chapter  4. 


UT-0256,  Michael  Heyrend. 

Comment  No.  1:  "Concentration  of  these  chemicals 
in  the  air  and  water  can  result  in  contamination  of 
these  resources."  (Followed  by  discussions  of  ami- 
trole,  atrazine,  picloram,  triclopyr,  and  2,4-D). 

Response:  To  recognize  the  potential  for  impacts  to 
wildlife  the  following  statement  has  been  added  to 
the  Mitigation  section  (Chapter  1)  and  into  the 
impacts  evaluation  sections  (Chapter  3).  "To  mini- 
mize impacts  to  fish  and  other  aquatic  wildlife,  ami- 
trole  and  dalapon  are  no  longer  proposed  for  use, 
and  the  use  of  atrazine,  clopyralid,  dalapon,  diuron, 
simazine,  triclopyr  (butoxyethyl  ester  only),  2,4-D, 
or  diesel  oil  carriers  will  be  very  carefully  regulated 
and  applied  when  the  treatment  area  is  adjacent  to 
aquatic  habitats." 


UT-0256. 


UT-0253. 

Comment  No.  5:  "The  comment  letter,  in  several 
places,  raises  concern  about  ground  water." 


Comment  No.  2:  "Herbicides  adversely  impact  fish 
reproduction  and  growth,  and  indigenous  wildlife 
populations    The  bioaccumulation  of  toxins  in  fish 
and  game  species  poses  a  significant  threat  to  the 
health  and  welfare  of  these  populations." 
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Response:  See  responses  to  NM-0073,  Comment 
No.  2,  and  UT-0114,  Comment  No.  3. 


UT-0256. 

Comment  No.  3: "...  soil  disturbance  due  to  mechan- 
ical clearing  will  increase  sediment  levels  in  streams. 
Sediment  effectively  destroys  areas  important  for 
fish  spawning." 

Response:  Please  refer  to  UT-0239,  comments 
number  8  and  9.. 


UT-0256. 

Comment  No.  4:  "Amitrole,  for  instance  has  been 
designated  by  the  EPA  as  probable  human  carcino- 
gen and  can  persist  in  plants,  animals  and  water." 

Response:  See  response  to  CO-0235,  Comment  No. 
3. 


UT-0256. 

Comment  No.  5:  "Atrazine  is  probably  the  most  com- 
mon pesticide  contaminant  of  groundwater  and  is 
acutely  toxic  to  aquatic  invertebrates  and  amphib- 
ians." 

Response:  See  response  to  OR-0238,  Comment  No. 
2  which  deals  with  groundwater  concerns. 


UT-0256. 

Comment  No.  6:  "...a  new  National  Cancer  Center 
Institute  study  of  lymphoma  contraction  in  Kansas 
farmers  found  significant  links  with  atrazine." 

Response:  The  study  by  Hoar,  et  al.,  based  its  tria- 
zine  conclusions  on  only  3  cases  of  NHL.  This  study 
has  been  reviewed  extensively  and  shows  an  equiv- 
ocal link  between  herbicides  and  cancer,  not  conclu- 
sive proof. 


UT-0256. 

Comment  No.  7:  "2,4-D  increases  risk  of  contracting 
lymphoma  and  peripheral  neuropathy  in  humans." 

Response:  See  responses  to  OR-0238,  Comments 
No.  6  and  No.  7. 


UT-0256. 

Comment  No.  8:  "...the  indirect  impacts  of  bioaccu- 
mulation.. .woefully  neglected." 

Response:  See  Appendix  E8-1  for  a  discussion  of 
expected  bioaccumulation  at  the  top  of  column  2. 


UT-0256. 

Comment  No.  9:  "The  lack  of  a  benefit  analysis  is 
a  violation  of  the  Council  on  Environmental  Quali- 
ty's national  Environmental  Policy  Act  (NEPA)  reg- 
ulations 40  CFR  1502.23." 

Response:  See  response  to  UT-0252. 


UT-0256. 

Comment  No.  10:  "NEPA's  cost-benefit  analysis  sec- 
tion states  "an  environmental  impact  statement 
should  at  least  indicate  those  considerations  (merits 
and  drawbacks  of  various  alternatives)  including  fac- 
tors not  related  to  environmental  quality,  which  are 
likely  to  be  relevant  and  important  to  the  decision" 
(40  CFR  1502.23).  While  the  BLM  has  identified  pri- 
mary beneficiaries  of  the  proposed  treatment,  quan- 
tification of  these  benefits,  which  we  view  as  entirely 
relevant  to  the  decision,  are  ignored." 

Response:  See  response  to  UT-0252. 


UT-0256. 

Comment  No.  11:  "In  addition,  the  DEIS  ignores  the 
substantial  indirect  costs  of  the  proposed  activities." 

Response:  See  p.  3-126  in  the  draft  EIS  for  a  discus- 
sion of  indirect  economic  impacts  and  FEIS,  Chap- 
ter 3. 


UT-0256. 

Comment  No.  12:  "The  BLM  fails  to  recognize  in  the 
DEIS  that  many  areas  currently  under  multiple  use 
are  under  consideration  for  wilderness  through  bills 
presently  before  Congress  (e.g.  HR  1500).  No  spe- 
cial management  of  these  areas  is  proposed  by  the 
agency  even  though  Congressional  support  for  this 
legislation  is  manifest  through  increasing  numbers 
of  co-sponsors.  The  DEIS  should  view  these  areas 
as  "Areas  of  Special  Consideration  (ASC)"  for  their 
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qualities  that  distinguish  them  as  potential  wilder- 
ness areas.  In  these  ASCs,  vegetation  treatment 
activities  should  be  banned  so  that  these  areas  can 
maintain  the  values  which  the  public,  as  represented 
by  Congress,  aims  to  preserve." 

Response:  The  fact  that  many  BLM  areas  currently 
under  multiple  use  management  are  under  consid- 
eration for  designation  as  wilderness  through  bills 
presently  before  Congress  does  not  change  existing 
BLI\/1  management  policy,  practice,  or  procedure. 
Areas  currently  under  multiple  use  management  will 
continue  to  be  managed  under  the  principles  of  mul- 
tiple use,  regardless  of  whether  they  are  being  con- 
sidered in  specialized  legislation  for  designation  as 
wilderness.  Areas  that  have  been  declared  Wilder- 
ness Study  Areas  (WSAs)  will  continue  to  be  man- 
aged in  accordance  with  the  Bureau's  Interim  Man- 
agement Policy  and  Guidelines  For  Lands  Under 
Wilderness  Review  (Update  Document  H-8550-1 
dated  11/10/87),  which  assures  wilderness  charac- 
ter will  not  be  irreparably  damaged.  BLM  policy  and 
management  practice  with  regard  to  vegetation  treat- 
ment in  designated  wilderness  areas  and  WSAs  is 
briefly  described  on  pages  1-24  and  1-25  of  the  Draft 
EIS  and  in  more  detail  on  pages  3-62  and  3-63. 


UT-0256. 

Comment  No.  13:  "Native  American  religiousand  cul- 
tural concerns  are  not  being  addressed  in  the  EIS." 

Response:  See  response  to  MT-01 12,  Comment  No. 
1. 


UT-0258,  Chris  Call. 

Comment  No.  2:  "The  first  sentence  on  the  second 
column,  page  Exec-4  summary  is  not  correct.  It 
states  that  seedbanks  reduce  the  susceptibility  of 
plants  to  herbicides." 

Response:  The  text  has  been  revised. 


Response:  The  sentence  was  deleted  from  the  Exec- 
utive Summary  in  the  Final  EIS,  as  it  is  not  practical 
to  detail  supporting  material  in  this  section.  Princi- 
plesgoverning  nontarget  species  response  and  rees- 
tablishment  were  discussed  for  each  treatment 
method  in  DEIS  Chapter  3,  Section  1,  pages  3-5 
through  3-29. 


UT-0258. 

Comment  No.  4:  "The  first  sentence  of  the  2nd  par- 
agraph on  p.  Exec-4  is  not  totally  correct.  Under  cer- 
tain environmental  conditions,  e.g.  drought,  re- 
sprouting  woody  species  such  as  rabbitbrushes, 
mesquite,  and  acacias  can  replace  above-ground 
structures  more  rapidly  than  herbaceous  species 
because  they  may  have  more  extensive  root  systems 
to  tap  deep  soil  moisture." 

Response:  Paragraph  has  been  revised. 


UT-0258. 

Comment  No.  5:  "The  sentence  at  the  top  of  the  2nd 
column  on  page  Exec-4  states  that  seedbanks 
reduce  the  susceptibility  of  plants  to  herbicides. 
That  is  not  the  case;  seedbanks  increase  the  regen- 
erative capacity  of  species  after  treatment,  but  they 
have  no  bearing  on  susceptibility  of  the  plant  to  her- 
bicides." 

Response:  The  statement  "seedbanks  reduce  the 
susceptibility  of  plants  to  herbicides"  is  incorrect. 
However  the  regeneration  capacity  of  species  from 
seedbanks  after  treatment  is  dependent  upon  the 
residual  affect  from  the  herbicide  upon  the  new  seed- 
lings. Therefore  one  must  consider  which  herbicides 
should  or  should  not  be  used  to  cause  the  least  or 
no  effects  on  the  seedbank  of  the  nontarget  or 
desired  plant  species. 


UT-0258. 


UT-0258. 

Comment  No.  3:  "The  sentence,  'Nontarget  plant 
species  should  reestablish  after  treatment,'  in  the 
vegetation  section  under  the  Environmental  Conse- 
quences heading  (p.  Exec-3)  is  broad-sweeping, 
and  has  little  support.  Delete  the  sentence  or  sup- 
port it  by  describing  the  types  of  nontarget  species 
responses  or  the  time  frame  for  reestablishment." 


Comment  No.  6:  "You  may  want  to  check  with  the 
manufacturer  about  the  future  use  of  atrazine  on 
rangelands.  I  have  heard  that  it  will  not  be  re- 
registered for  use  on  rangelands." 

Response:  The  determination  has  not  been  made  at 
the  present  time  whether  or  not  atrazine  will  be 
re-registered  for  use  on  rangelands.  If  atrazine  is  not 
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re-registered  the  use  will  be  cancelled  as  appropri- 
ate. 


UT-0258. 

Comment  No.  7:  "The  sentence  'Nontarget  plant  spe- 
cies should  reestablish  after  treatment,'  on  page 
Exec-3  is  broad  sweeping,  and  has  little  support.  De- 
lete the  sentence  or  support  it  by  describing  the 
types  of  nontarget  species  responses  or  the  time 
frame  for  reestablishment." 

Response:  The  sentence  "Nontarget  plant  species 
should  reestablish  after  treatment"  has  been  deleted 
from  the  text.  There  are  many  variables  that  must 
be  considered  when  considering  any  treatment 
method.  When  considering  any  treatment  method 
one  has  to  consider  the  growth  characteristics,  sen- 
sitivity to  the  treatment  method,  life  span  etc.  of  both 
the  target  and  nontarget  plant  species  present  at  the 
time  of  treatment. 


UT-0258. 

Comment  No.  8:  "On  page  1-11  and  on  page  0-3  in 
the  Appendix,  you  distinguish  between  microbial 
and  viral  agents  and  plant  pathogens  as  different  bio- 
logical treatments.  Plant  pathogens,  e.g.  fungi,  bac- 
teria, and  viruses,  are  considered  microbes.  Also  on 
page  0-3,  you  distinguish  between  genetic  improve- 
ments of  plant  adaptability  and  reproduction  and 
interspecific  plant  competition  as  different  biologi- 
cal control  treatments.  They  are  similar." 

Response:  See  revised  text  on  biological  treatments 
in  Chapter  1,  and  biological  methods  in  Appendix 
0. 


UT-0258. 

CommentNo.9:"Revegetation  is  a  vegetation  manip- 
ulation treatment,  and  it  should  be  discussed  in  ade- 
quate detail  so  the  reader  can  understand  the  asso- 
ciated impacts." 

Response:  Not  all  treatments  proposed  will  require 
revegetation.  The  need  for  revegetation  will  be  deter- 
mined as  site-specific  treatments  are  proposed  in 
local  activity  plans  for  watershed,  wildlife,  livestock 
grazing,  or  fire  management.  Section  1  of  Chapter 
3  discusses  circumstances  when  revegetation  is  rec- 
ommended in  conjuction  with  various  treatment 
methods  in  all  analysis  regions.  Site-specific 
impacts  of  revegetation  will  be  addressed  in  site- 
specific  analyses  conducted  priorto  treatment.  Anal- 
ysis region-level  impacts  are  discussed  in  Section  2, 
Chapter  3. 


UT-0262,  Chuck  Woolstein. 

Comment  No.  1: ". . .  recommend  that  the  BLM  and 
others  involved  in  chaining  establish  an  externa! 
advisory  board  of  professional  scientists. . .  to  review 
each  proposed  site  for  chaining  with  regard  to 
research  questions  of  biology,  archeology,  anthro- 
pology, paleontology,  soil  science  hydrology,  etc." 

Response:  Establishment  of  an  independent  advi- 
sory board  would  not  be  practical  due  to  the  size  and 
geographical  scope  of  chaining  projects.  Each  Dis- 
trict has  a  charter  Multiple  Use  Advisory  Board  along 
with  a  District  Grazing  Advisory  Board.  Notification 
of  these  meetings  and  items  to  be  discussed  are  pub- 
lished in  the  Federal  Register.  Interested  individuals 
are  welcome  to  attend  these  meetings  and  provide 
comments  on  proposed  projects. 


UT-0262. 

Comment  No.  2:  "Cultural  resources  need  to  be 
addressed  in  project  specific  environmental  analy- 
ses." 

Response:  See  response  to  WY-0085. 


UT-0264,  Gary  McFarlane. 

Comment  No.  1:  "The  EIS,  particularly  in  the  sum- 
mary, overstates  the  benefits  of  maximizing  vegeta- 
tion treatment.  For  example,  alternative  1  would  not 
necessarily  have  the  most  beneficial  impact  on  wild- 
life, (Exec-5).  Vegetation  treatment  may  help  mule 
deer  in  specific  areas  but,  as  the  EIS  later  notes,  Any 
change  in  community  vegetation  structure  or  com- 
position is  likely  to  be  favorable  to  certain  animal  spe- 
cies and  unfavorable  to  others.'  (page  3-46).  Most 
of  the  species  aided  by  vegetation  treatments  are  not 
in  danger  whereas  many  species  dependent  on  spe- 
cific habitats  are  less  stable  and  they  are  the  ones 
most  likely  to  be  harmed  from  vegetation  treat- 
ments." 

Response:  The  Executive  Summary  (Exec-5)  has 
been  rewritten  in  the  Final  EIS  to  better  reflect  the 
potential  impacts  to  fish  and  wildlife  as  well  as  the 
expected  impacts.  The  impact  analysis  portions 
have  been  revised  with  this  same  type  of  structure 
to  give  a  better  understanding  and  support  for  why 
the  statements  of  impacts  were  made,  and  to  support 
the  addition  of  more  detailed  mitigation. 

Habitat  treatments  should  not  jeopardize  a  special 
status  species  for  the  benefit  of  a  common  species, 
even  if  the  common  species  is  of  significant  eco- 
nomic importance.  It  is  suitable,  however,  to 
improve  habitat  for  a  common  species  when  there 
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are  no  significant  adverse  impacts  to  special  status 
species  and  the  common  species  will  receive  a  sig- 
nificant habitat  benefit  witii  a  carry-over  benefit  to 
hunters  or  other  wildlife  recreation  users. 


Also,  revegetated  areas  produce  early  spring  plant 
growth  which  supplies  forage  to  lactating  animals  - 
both  livestock  and  wildlife. 


UT-0264. 

Comment  No.  2.  "The  EIS  is  unclear  as  to  whether 
vegetation  manipulation  would  be  allowed  in  WSAs 
and  wilderness  areas.  It  is  clear  the  IMP  and  Wilder- 
ness Act  prohibit  any  chemical  or  mechanical  treat- 
ments." 

Response:  The  EIS  is  quite  clear  as  to  whether  vege- 
tation manipulation  would  be  allowed  in  WSAs  and 
wilderness  areas.  See  pages  1-24,  1-25,  3-62,  and 
3-63  of  the  Draft  EIS  for  descriptions  of  BLM  policy 
and  management  practice,  and  those  same  sections 
are  present  in  the  Final  EIS. 


UT-0265,  Genevieve  Attwood. 

Comment:  "How  does  chaining  foster  natural  biolog- 
ical diversity  and  ecological  stability  within  the  Col- 
orado Plateau?  What  is  the  ecological  impact  of 
chaining  a  pinyon-juniper  woodland  during  a 
drought  cycle?" 

Response:  Disturbing  a  vegetation  type  that  has  a 
demonstrated  history  of  disturbance  (refer  to 
Pinyon-Juniper  analysis  region  description  in 
Chapter  2),  portions  of  which  contained  a  produc- 
tive and  sometimes  dominant  herbaceous  element 
as  a  result  of  this  disturbance,  and  which  has  been 
documented  to  have  expanded  both  its  density  and 
range  in  some  areas  can  be  viewed  as  an  attempt 
to  mimic  these  past  disturbance  regimes.  Present 
woodland  conditions  which  are  a  result  of  historic 
overgrazing  and  fire  exclusion  should  not  be  viewed 
as  representing  any  sort  of  benchmark  for  natural 
biological  diversity  or  ecological  stability  on  the  Col- 
orado Plateau.  The  small  amount  of  chaining  acre- 
age proposed  is  not  anticipated  to  have  significant 
effects  on  either  natural  biological  diversity  or  eco- 
logical stability  within  the  Colorado  Plateau.  We 
would  expect  ecological  impact  of  chaining  a  wood- 
land during  a  drought  cycle  to  be  slower  recovery 
and  establishment  of  vegetation  in  general. 

Results  following  chaining  and  seeding  usually 
show  a  greater  variety  of  plant  species  being  pro- 
duced which  fosters  an  increase  in  bio-diversity  and 
a  greater  production  of  forage  for  grazing  animals. 
Pinyon-juniper  (P-J)  chainings  and  seedings  during 
a  drought  are  more  risky  than  during  a  wet  cycle. 
However,  most  of  the  various  seeds  remain  viable  for 
an  extended  period  and  will  continue  to  germinate 
for  up  to  several  years. 


UT-0269,  Roger  Banner. 

Comment:  "Also,  a  general  assessment  of  impacts 
that  might  be  expected  from  changing  the  vegeta- 
tion from  one  cover  type  to  another  on  carbon  fix- 
ation, retention  and  release  may  strengthen  the  final 
EIS  by  assessing  expected  impacts  of  managing  or 
not  managing  the  vegetation.  Ultimately,  compari- 
sons of  the  various  vegetation  types  in  terms  of  esti- 
mated net  carbon  fixed,  held  and  released  into  the 
atmosphere  would  need  to  be  made.  This  informa- 
tion would  need  to  be  placed  in  perspective  relative 
to  the  significance  of  the  effect  and  current  scientific 
information." 

Response:  See  response  to  UT-0130. 

UT-0271,  Allen  Rasmussen. 

Comment:  "The  revegetation  process  following 
many  of  the  techniques  are  critical  in  the  success 
or  failure  of  the  project.  While  it  was  noted  that  if 
revegetation  is  successful  many  negative  impacts 
are  minimized,  revegetation  failures  resulted  in  deg- 
radation primarily  of  soil  loss  or  an  undesired  plant 
composition.  The  techniques  which  are  going  to  be 
used  should  be  considered." 

Response:  This  concern  has  been  incorporated  into 
the  discussion  of  Standard  Operating  Procedures  in 
Chapter  1. 


UT-0274,  James  Catlin. 

Comment  No.  1:  "Monitoring  of  wildlife  by  BLM  |s 
extremely  rare.  The  state  does  monitor  game  spe- 
cies. Without  this  base  of  information,  it  is  impos- 
sible to  assess  the  impacts  of  these  range  projects 
or  changes  in  domestic  livestock  use." 

Response:  The  Fish  and  Wildlife  program  in  the  BLM 
is  evolving  from  a  support  program  for  commodity 
uses  into  a  full  resource  management  program.  Fish 
and  Wildlife  2000  and  the  supporting  subdivided 
"strategies,"  have  demonstrated  the  extent  of  the 
resource  to  be  managed  by  the  BLM  and  the  need 
for  better  management. 


UT-0274. 

Comment  No.  2:  "...the  most  preferred  and  easily 
damaged  plants  in  riparian  areas  should  be  moni- 
tored." 
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Response:  Recent  emphasis  on  the  management  of 
riparian  areas  on  the  public  lands  has  demonstrated 
the  need  to  more  actively  manage  the  riparian  re- 
source and  to  monitor  the  effects  of  land  uses  on 
that  resource.  As  management  plans  and  activity 
plans,  such  as  allotment  management  plans  and  hab- 
itat management  plans,  are  revised  and  developed 
there  will  added  emphasis  on  monitoring  and 
improved  management  of  riparian  areas  on  public 
lands. 


UT-0274. 

Comment  No.  3:  "The  DEIS  needs  to  identify  relic 
plant  communities  and  prohibit  any  vegetation  alter- 
ation projects,  including  use  by  domestic  livestock. 
Access  by  vehicles  and  domestic  livestock  needs  to 
be  restricted  or  eliminated." 

Response:  BLM  recognizes  the  scientific  and  natural 
value  of  relic  plant  communities  and  tries  to  identify 
and  protect  them  wherever  they  can  be  found.  These 
areas  are  often  designated  as  Areas  of  Critical  Envi- 
ronmental Concern  or  Research  Natural  Areas.  The 
ecological  roleandfrequency  of  disturbancein  main- 
taining that  community  must  be  determined  and 
understood.  Prescribed  fire  might  be  recommended 
in  some  of  these  areas,  but  other  vegetation  altera- 
tion, including  grazing  by  domestic  livestock,  nor- 
mally would  not  be  proposed.  If  certain  known  relict 
areas  have  been  proposed  for  prescribed  burning  as 
part  of  the  proposed  action  or  one  of  the  other  al- 
ternatives, impact  analysis  and  fire  effects  do  not 
have  to  be  addressed  separately  for  these  areas. 
Their  identification,  protection,  and  details  of  their 
management  however,  are  beyond  the  scope  and 
purpose  of  the  EIS. 


UT-0274. 

Comment  No.  4:  "The  DEIS  needs  to  address  the 
issue  of  what  plants  and  animals  are  considered 
pests." 

Response:  Refer  to  Appendix  I  for  the  list  of  plants 
that  will  be  considered  for  treatment. 


UT-0274. 

Comment  No.  5:  "Biological  management  alterna- 
tives have  thegreater  potential  for  improving  the  pub- 
lic range  lands." 

Response:  Biological  pest  management  is  only  one 
portion  of  an  overall  pest  management  program.  See 
revised  text  in  Chapter  1  under  Biological  treatments 
and  Project  design  features  sections. 


UT-0274. 

Comment  No.  6:  "Many  BLM  lands  are  now  under 
wilderness  study.  The  DEIS  fails  to  describe  which 
treatment  projects  affect  specific  areas.  This  needs 
to  be  done  in  the  EIS." 

Response:  See  UT-0256,  Comment  No.  8. 


UT-0274. 

Comment  No.  7:  The  comment  letter  raises  concern 
about  the  need  for  water  quality  monitoring. 

Response:  See  responses  to  UT-0104,  and  UT-0239. 


UT-0274. 

Comment  No.  3:  "For  each  of  the  chemicals  listed 
in  the  DEIS  we  request  references  of  studies  sup- 
ported by  the  EPA  on  cancer  studies,  birth  defect 
studies,  and  mutation  studies." 

Response:  I  n  the  Appendix,  page  E3-1 ,  there  is  a  sec- 
tion on  Sources  of  Toxicity  Information.  The  final 
sentences  read,  "Whenever  possible,  studies  that 
EPA  reviewed  and  validated  were  used  to  set  toxicity 
reference  levels.  No  EPA-invalidated  studies  were 
used." 


UT-02@5,  Nicholas  Gardiner. 

Comment  No.  1:  "The  document  does  not  address 
the  ecological  structure  and  conditions  of  microcli- 
mates and  ecotones  within  the  very  broad  vegetative 
categories  of  the  DEIS." 

Response:  See  response  to  CO-0115,  and  Common 
Issues  earlier  in  this  chapter. 


UT-028S. 

Comment  No.  2:  "Cultural  resources  need  to  be 
addressed  in  project  specific  environmental  analy- 
ses." 

Response:  See  response  to  WY-0085. 


UT-0292,  Susan  Way. 

Comment  No.  1:  "The  oxygen  given  off  by  the  pinyon 
pine  and  juniper  is  essential  to  life  -  this  is  our  rain- 
forest -  the  loss  of  water  produced  by  our  desert  for- 
ests will  cause  an  increased  drought  to  our  already 
existing  drought." 
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Response:  See  response  to  UT-0130. 


UT-0292. 

Comment  No.  2:  "Chaining  pinyon-juniper  will  lead 
to  erosion  and  loss  of  habitat  and  food  -  upsetting 
the  ecological  balance  -  causing  the  loss  of  native 
wildlife." 

Response:  The  existing  ecological  balance  will  be 
upset  some  for  birds  and  other  small  animals.  How- 
ever, by  adherence  to  the  mitigation  and  project 
design  features  sections,  i.e.,  by  leaving  islands  of 
trees  and  irregular  boundaries  for  edge  effect,  this 
will  be  minimized  and  the  net  effect  will  be  an 
enhancement  of  habitat  through  a  bio-diverse  veg- 
etative structure  and  greater  forage  value  for  grazing 
animals,  as  well  as  an  improved  watershed  condi- 
tion. 


CO-2525,  Scott  Felker. 

Comment:  "1 .  The  DEIS  does  not  address  the  struc- 
ture of  ecotones  and  microclimates  within  the  var- 
ious vegetation  types  in  the  west.  BLM  is  making  far 
too  many  generalizations  regarding  this." 

Response:  See  response  to  CO-0115. 


WY-2533,  David  Neary. 

Comment  No.  1:  "There  are  several  problems  with 
the  list  of  target  plant  species  contained  in  Appendix 
I.  It  is  incomplete  (e.g.  Canada  thistle  is  not  listed 
for  Wyoming),  confusing  (no  explanation  is  given  as 
to  purpose  of  the  list)  and  inaccurate  (e.g.  several 
species  listed  for  Wyoming  do  not  occur  here)." 

Response:  Appendix  I  has  been  revised. 


most  ideal  time  or  rate  to  control  the  target  plant  spe- 
cies in  order  to  minimize  damage  to  the  nontarget 
plant  species.  During  the  site  specific  analysis  the 
toxicity,  exposure  and  risk  of  herbicide  use  in  rela- 
tion to  native  plant  species  will  be  considered  in 
determining  treatment  method  and  time  of  treat- 
ment. 


WY-2533. 

Comment  No.  3:  "Several  of  the  programs  described 
in  the  EIS,  such  as  oil/gas  site  maintenance  and 
range  "improvement,"  would  actually  increase  the 
risk  of  noxious  weed  invasion— by  eliminating  native 
vegetation  and  opening  habitat  for  unwanted  invad- 
ers." 

Response:  The  use  of  herbicides foroil/gassite  main- 
tenance, rights-of-way  maintenance,  and  recreation 
site  maintenance  in  many  situations  is  for  safety  fac- 
tors whereby  the  removal  of  all  vegetation  is  re- 
quired. Range  improvement  programs  are  selected 
for  release  of  selected  native  species  by  competition 
reduction.  In  certain  situations  the  treatment  site  will 
be  reseeded  with  desired  native  plant  species. 


WY-2533. 

Comment  No.  4:  "Prescribed  burning  is  considered 
with  herbicide  use.  Vegetation  management 
through  burning  should  be  considered  separately  as 
objectives,  results  and  philosophy  are  very  different 
from  the  herbicide  use." 

Response:  Both  prescribed  burning  and  herbicide 
use  are  considered  vegetation  treatments.  There- 
fore, it  is  proper  to  cover  both  of  them  in  this  doc- 
ument. 


WY-2533. 


WY-2533. 

Comment  No.  2:  "Herbicides  are  not  target-specific, 
and  numerous  non-target  species  would  suffer  from 
indiscriminate  applications  such  as  those  proposed 
in  the  EIS." 

Response:  The  use  of  herbicides  could  result  in  a 
decrease  of  species  richness.  However,  during  site 
specific  analysis  and  preliminary  planning,  some  of 
the  considerations  taken  will  be:  growth  character- 
istics, sensitivity  to  treatment  method,  stage  of 
growth,  life  span  etc.  of  both  the  target  and  non- 
target  plant  species  at  the  time  of  treatment.  In  many 
circumstances  the  time  of  treatment,  rate  of  applica- 
tion of  the  herbicide,  or  both,  is  different  than  the 


Comment  No.  5:  "Is  BLM  aware  of  possibly  destroy- 
ing non-target  native  plants?" 

Response:  Page  E2-2  of  the  draft  EIS  Application 
Methods  and  Herbicide  Use  states,  "...applications 
are  scheduled  and  designed  so  that  there  will  be  min- 
imal potential  impacts  on  nontarget  plants  and  ani- 
mals..." 


OR-2539,  Nick  Facaros. 

Comment  No.  1:  "The  proposed  use  of  diuron  is 
unjustifiable  because  data  on  the  herbicide  are 
inadequate  to  assess  risk,  as  the  BLM  concluded  in 
the  draft  proposed  record  of  decision  for  managing 
competing  vegetation  in  Western  Oregon." 
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Response:  Table  E3-7,  page  E3-33  of  the  DEIS  lists 
the  data  gaps  for  diuron.  Pages  E3-51  and  52  sum- 
marize the  known  diuron  data.  EPA  has  established 
a  reference  dose  of  0.002  mg/kg/day. 


OR-2539. 

Comment  No.  2:  "What  makes  the  assumption  'con- 
servative' and  'likely  to  exaggerate  risks,'  when  BLM 
uses  them  to  describe  carcinogenicity?" 

Response:  See  page  E3-1 1  in  the  DEIS  for  an  expla- 
nation of  carcinogenicity  tests  and  how  they  are 
used  to  derive  cancer  potency  values.  The  second 
paragraph  of  the  second  column  gives  the  assump- 
tions that  are  made  and  explains  why  they  are  con- 
servative. 


CO-2543,  Jeff  McWhirter. 

Comment:  "Many  things  such  as  water  contamina- 
tion, ...are  not  adequately  covered  in  this  docu- 
ment." 

Response:  See  responses  to  UT-0239,  and  UT-0104. 


UT-2569,  Stephen  Trimble. 

Comment:  "Chainings  fail  to  deliver  on  their  prom- 
ises and  are  an  archaic,  unproductive  and  destruc- 
tive act." 

Response:  The  encroachment  of  pinyon-juniper 
trees  into  areas  where  they  did  not  previously  exist 
is  a  fairly  major  problem  which  has  increased  since 
fire  suppression,  and  development  of  much  of  the 
west.  The  expansion  has  been  primarily  into  the 
sagebrush  grass  community  on  the  lower  edges  of 
the  original  pinyon-juniper.  If  unchecked,  trees 
become  dominant  and  eventually  crowd  out  most 
herbaceous  and  shrub  species  that  provide  forage 
for  livestock  and  big  game  (Barney  &  Frischknecht 
1974).  This  expansion  continues  even  if  areas  are 
protected  from  grazing.  Trees  maintain  increased 
growth  for  two  or  three  times  as  long  as  any  under- 
story  cover,  resulting  in  a  steady  reduction  of  under- 
story  cover  and  production  (Tausch  and  Tueller 
1977). 

A  majority  of  the  fall,  winter,  and  spring  big  game 
and  livestock  ranges  in  the  Great  Basin  are  located 
in  the  pinyon-juniper  type.  Modern  methods  and 
materials  when  applied  can  result  in  improved  wild- 
life value  compared  to  values  that  have  been  derived 


from  older  pinyon-juniper  projects.  The  goal  of  most 
pinyon-juniper  range  improvement  projects  has 
been  to  eliminate  competitive  trees  and  to  seed  or 
otherwise  establish  more  desirable  species  (Stevens 
1986). 

Sedwick  and  Ryder  (1987)  found  many  bird  spe- 
cies respond  negatively  to  chaining.  However  small 
mammal  species  richness  was  greater  on  the 
chained  plot  than  on  the  unchained  control  plot. 
Chained  areas  are  more  valuable  for  certain  raptors 
as  well  as  mammalian  carnivores. 


NM-2572,  James  Jones. 

Comment  No.  1:  "...meets  the  objective  of  improving 
the  rangelands...by  not  allowing  treatment  that 
adversely  affects  riparian  areas  -  both  the  larger 
drainages  and  the  smaller  tributaries." 

Response:  The  rationale  and  mitigation  for  avoiding 
adverse  impacts  to  riparian  areas  (page  1-23  in  the 
DEIS)  has  been  expanded  in  the  Final  EIS.  The  intent 
of  this  document  is  that  vegetation  treatments  will 
not  have  adverse  impacts  on  riparian  areas  and 
aquatic  habitats.  Also,  it  is  believed  that  improve- 
ments can  be  made  in  the  condition  of  riparian  areas 
through  improved  management  of  livestock,  better 
engineering  of  roads  and  other  impacting  activities, 
and  better  overall  management  of  all  activities  in  ri- 
parian areas.  Our  successes  in  Montana,  Oregon, 
Arizona,  and  many  other  places  have  demonstrated 
that  this  is  possible.  In  situations  that  are  severely 
degraded,  a  temporary  removal  of  livestock  may  be 
warranted,  but  with  improved  condition  and  manage- 
ment, permanent  removal  should  not  be  necessary. 


NM-2572. 

Comment  No.  2:  "Killing  woody  plants  will  increase 
soil  erosion,  a  problem  of  considerable  concern 
since  soil  erosion  is  already  a  serious  problem  in  this 
area,  and  all  over  New  Mexico." 

Response:  Please  refer  to  UT-0239. 


NM-2572. 

Comment  No.  3:  "Another  large  concern  is  the  con- 
tamination of  surface  and  ground  water  by  pesti- 
cides used  to  kill  plants.  Private  wells  are  common 
in  this  area  and  could  easily  be  contaminated  as  they 
are  typically  not  very  deep." 

Response:  See  responses  to  UT-0239,  and  UT-0104. 
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AZ-2574,  Linda  Wells. 

Comment  No.  1:  "The  only  wildlife  that  seem  to  ben- 
efit from  your  plan  are  a  few  species  that  incidentally 
improve  with  livestock  grazing.  Wildlife  improve- 
ment is  certainly  the  exception  and  not  the  rule  when 
an  area  is  grazed  by  livestock.  There  is  only  so  much 
forage  and  no  matter  what  management  technique 
is  used  cattle  displace  wildlife." 

Response:  There  are  also  many  instances  where 
wildlife  have  received  significant  benefits  from  vege- 
tation treatments,  and  some  of  these  have  been  fully 
funded  by  the  range  management  program.  It  is  not 
easy  to  make  clear  statements  as  to  the  actual 
impacts  of  treatments  to  wildlife  or  of  the  impacts 
to  wildlife  of  livestock  grazing.  In  some  situations 
grazing  by  livestock  has  been  proven  to  be  beneficial 
to  wintering  wildlife,  and  the  lack  of  grazing  has 
been  demonstrated  to  be  adverse  to  wildlife  (Frisina 
and  Morin  1989).  Heavy  livestock  grazing  has  often 
been  beneficial  to  mule  deer  habitat,  while  moderate 
grazing  may  be  detrimental  to  mule  deer  and  bene- 
ficial to  elk.  These  wildlife  and  livestock  relation- 
ships are  very  complex  and  of  course  vary  from  spe- 
cies to  species.  Current  regulations  allow  livestock 
grazing  on  public  lands  and  the  most  beneficial 
course  of  action  is  to  manage  for  the  best  wildlife 
populations  possible  in  conjunction  with  this  graz- 
ing use.  The  impacts  to  wildlife  sections  have  been 
amended  to  include  discussions  of  more  of  the 
potential  adverse  impacts  of  improperly  applied 
vegetation  treatments  to  wildlife.  Also,  mitigation 
has  been  added  to  reinforce  the  protection  of  crucial 
wildlife  values. 


AZ-2574. 

Comment  No,  2:  "In  the  draft  there  are  33  pages  ana- 
lyzing the  impact  of  chemical  methods  on  humans 
and  less  than  a  page  on  the  effects  on  wildlife.  The 
main  consideration  for  the  timing  of  aerial  applica- 
tions of  herbicides  is  the  potential  risk  to  humans 
consuming  wildlife  that  have  eaten  herbicide  con- 
taminated forage." 

Response:  Appendix  E,  sections  6,  7,  and  8  summa- 
rize impacts  of  herbicides  on  wildlife.  Additional  dis- 
cussion of  impacts  of  herbicides  to  wildlife  and  mit- 
igation has  been  included  in  the  Final  EIS. 


AZ-2574. 

Comment  No.  3:  "BLM  lands  contain  45  of  the  fed- 
erally listed  threatened  and  endangered  species  and 
many  others  that  are  being  considered  for  listing 
The  number  of  species  that  are  listed  and  the  meth- 
ods of  vegetation  management  that  you  propose 
would  simply  add  to  already  stressed  ecosystems." 

Response:  Various  laws  and  regulations  allow  for 
management  of  livestock  to  mitigate  or  eliminate 
adverse  impacts  of  grazing  on  T.  and  E.,  or  special 
status  species.  In  order  for  this  to  take  place,  the 
direct  impact  must  be  demonstrated  and  the  live- 
stock managed  or  numbers  reduced  to  the  level 
where  no  significant  adverse  impacts  are  further 
occurring  to  the  wildlife  species. 
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